FEB 1983 CAORA/TR-5/83

ACN 36846
‘ DEEP ATTACK
MAP EXERCISE
[DAME)
- GAME RULES
- and ‘
© OPERATING PROCEDURES O
o Y43
. CAORA
= Technical Report 3/83 Qg y

UNITED STATES ARMY
COMBINED ARMS CENTER

COMBINED ARMS
OPERATIONS RESEARCH ACTIVITY
FORT LEAVENWORTH, KS 66027
DISTRIBUTION UNLIMITED: APPROVED FOR PUBLIC RELEASE

83-2587
53 04 05 o¢vi

DTI® FILE COPY



MNPt s auee uf Sede Secte Jume Mt S Sl Mad be et Jema Atwn s B TR R An e N A A At A T Dar M e MU Jee e oy
- PO AL ARG N

Technical Report 5/83
February 1983

E! US Army Combined Arms Operations Research Activity

Fort Leavenworth, Kansas 66027

Deep Attack Map Exercise (DAME)
Game Rules

t‘ and
{ Operating Procedures

Approved by:

Wity O Kl

Ph1111p Kubler
Chief, Spec1a1 Studies Division

,},/,/ / //A;/n/

’ Rona]d G. Magee
a Director, Studies and Analysis

Directorate

fr A Bl
John L. Ballantyne

BG, USA
Commanding, CAORA

0 e A SRS IR b4 SR o Adh e

§3-2587

Al A o0 S AL e

VR




T T

'T"vﬂ '

e

yprr—yy—
-

,v?-r-—

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
READ INSTRUCTI

REPORT DOCUMENTATION PAGE BEFORE COMPE BT O RM
1. REPORY NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
Technical Report TR 5/83
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED
Deep Attack Map Exercise (DAME) Game Rules and Final
Operations procedures 6. PERFORMING ORG. REPORT NUMBER

TR 5/83

7. AUTHOR(s) Mr. Steve Arrington 8. CONTRACT OR GRANT NUMBER(2)

Mr. Kent Pickett

MAJ T. J. Reischl

Mr, J. J., Schneider ACN 36846
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

. . .. AREA & WORK UNIT NUMBERS
US Army Combined Arms Operations Research Activity

Ft. Leavenworth, KS 66027

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

February 1983

13. NUMBER OF PAGES

138

{4, MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Office) 15. SECURITY CLASS. (of this report)

Unclassified

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release. Distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, it different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide i necessary and !dentlly by block number)

war Game, DAME Game Rules and Methodology, Combat Assessment, Interactive War
Gaming, SCORES, TOt Force Development, Close Combat (Heavy) Mission Area
Analysis.

20. ABSTRACT (Taotinue e reverss side if meceesary aud identify by block number) The Deep Attac]\ Map Exerc ] se
(DAME) is a comprehensive, computer-assisted map exercise designed to game the
significant aspects of the AirLand Battle for heavy forces. It was developed by
the Combined Arms Operations Research Activity (CAORA) in response to a need for
a quick-running low resolution wargame for use in the Close Combat (Heavy) Mis-
sion Area Analysis. Using a map board, a set of computer algorithms, and manual
rules, the wargame attempts to portray the important aspects of the modern
battlefield which must be considered in the AirlLand Battle. These include:

attrition, movement, logistics, and command and control.

FORM
DD, ai 7 W73 EOCITION OF 1 NOV 6515 OBSOLETE

UNCLASSIFIED

SECURITY CLASSIFICATION OF TMIS PAGE (When Dats Entered)




" "—r._'r il f'—.:

e
.

Ladn ade ¢

SEDR — ¢

R 3

B A et

LI S S S St e o . |

ABSTRACT

The Deep Attack Map Exercise (DAME) is a comprehensive, computer assisted
map exercise designed to game the significant aspects of the AirLand Battle
for heavy forces. It was developed by the Combined Arms Operations Research
Activity (CAORA) in response to a need for a quick-running low resolution
wargame for use in the Close Combat (Heavy) Mission Area Analysis. Using a
map board, a set of computer algorithms, and manual rules, the wargame
attempts to portray the important aspects of the modern battiefield which must
be considered in the AirLand Battle. These include: attrition, movement,
logistics, and command and control. This report documents the rules,
operating procedures, and computer algorithms which were used in the map
game. The rules and operating procedures are grouped according to their
process (attrition, movement, etc.), and complete methodology and
documentation is provided for all computer programs.
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1. GAME OVERVIEW

a. General. The Deep Attack Map Exercise (DAME) is a comprehensive
computer-assisted map exercise designed to game the significant aspects of the
AirLand Battle Concept at the division level of resolution. It is a
map-oriented game whose major components are a set of unit locations
represented on a map and a set of computerized assessment algorithms, both
governed by a set of manual game rules. This combination enables the gamers
to maneuver, fight, and resupply units on the game board to portray the
significant aspects of the AirLand Battle.

b. Processes. DAME represents the four processes which comprise the
structure of combat: attrition, movement, logistics, and command and control.
Each of these areas will be covered in detail in the game rules and process
methodology. The significant areas considered are:

(1) Attrition:
-direct fire combat between 10 Red and 10 Blue systems
«indirect fire (including Copperhead)
+attack helicopters
+tactical aircraft
+minefields
» chemical attrition
= losses due to dismounted infantry combat
(2) Movement:

«movement times and rates for units based on terrain, vehicle
type, barriers, and maintenance factors.

(3) Logistics:
+consumption, resupply, and movement of supply Class I1I and V
-battlefield repair times for damaged systems
«fuel and ammo supply point status

(4) c31:

-detection of battlefield units based on sensor availability and
unit size and profile
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c. General Features.

s+explicit control nodes and decision times for mission execution

-degradation of intelligence based on EW

When played at the Blue division/Red army level

DAME has the general characteristics listed below.

(1)

(2)
(3)
(4)

(5)

Unit Resolution.

(a) Combat units.

(b) Combat support.

(c} Combat service support.

Red - Regiment/Battalion
Blue - Battalion/Company

Red - Battalion
Blue - Battalion/Company

Red - Point
Blue - Point

Game Length. 48-72 hours are optimally played.

Turn Length. 6 hours.
Resources Required.

{(a} Personnel.

{b) Material.

Gaming Manpower Requirements.

b-hour game turn.

(6)

(7)

Number of units stored on
computer.

Systems Played.

2 Blue gamers
2 Red gamers
2 Controllers

TEKTRONIX 4051 computer system
Map board (1:50000)

Secure game area

Set of map symbols

Input Sheets

Approximately 24 man-hours per

40 Blue units
80 Red units

Blue Red

M1 T80

M2 BMP

M3 BTR

[T BRUM=2
Infantry

Commandu vehicle
Artillery piece

ADA vehicle

Truck (Cargo/POL)
Special purpose vehicle
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(8) Units Played. Combat (Armor, Infantry, etc.)
Artillery
ADA .
AH Base/FARP
CP/HQ
Engineer Unit
Class IIL1/V Supply Point
Maintenance Point
SAM Site
Commo/Radar Site

d. Game Flow. Proper preparation for gaming is critical to game
validity. Scenario development, unit definition, unit positioning, and unit
tactical missions must be determined and documented before initialization of
unit files on the computer. After completing these preliminaries actual
gaming may begin.

(1) Game Preparations.
(a) Position units on the game board.

(b) Develop and enter initial unit data into the computer.

(c) Run the detection program to develop initial intelligence map.

(d) Record initial game conditions.
(e) Print out the record of the status file ana gamer work sheet.
(2) Game Play (Initial and Succeeding Game Turns).

(a) Red and Blue players move units based on mcvement and Command
and control rules.

(b) Complete gamer work sheets and enter unit data into computer
for present game turn:

s unit missions

« sensor data

«mileage traseled by the unit
*Class 1II/V resupplied

* MOPP status

+returned equipment
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(c) Run the logistics program to generate consumption of Class
[I1/V for Red/Blue units.

;(ﬁ (d) Allocate units to combat and prepare combat inputs.
(e) Assess combat, if required.
s ground

! «indirect fire
g - chemical
’ - develop and input losses from fixed wing aircraft
(f) Run the detection module to update intelligence map.

+make required changes to sensor array

+use the detection program to develop sensor detections

« run the detection program for unit recon patrols and air
reconnaissance (if required)

(g) Update and print unit status at end of turn.
sunit effectiveness, Class IIl/V status
»print history and gamer work copies for the next game turn
«store turn results in the game history file
. document gamer actions for the game turn
(h) go to (a) and begin new game turn

e. The Wargamer and the Dynamics of Wargaming.

(1) These gerieral remarks are primarily directed toward the
wargamer. They address in general terms the creative aspects of wargaming.
These aspects of gaming have been consistently overlookea and for that reason
will be discussed here in explicit terms.

(2) The gaming process will primarily be determined by the scenario
(i.e., played within the limits imposed by the conditions of the scenario), by
the tactics available to the gamers, and by the constraints imposed by the
controllers. The scenario, in essence, is the "script" by which the game 15
played. The scenario, the development of which begins the entire creative
gaming process, must faithfully be recreated and played as intended by the

vv,v_..fv#
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authors. To this end, the controllers guide the course of the gaining,
adhering to the intent of the study. This is done by the skillful direction
of the gamers, who develop tactics and implement the scenario on the map. The
role of the controller, then, is crucial: h 5 impact must be minimal; his
presence virtually transparent. His function must always be one of direction,
rather than intervention. To intervene in an ongoing game is an indication
that the controller has already lost control; to lose control may lead to the
invalidation of the game. Thus, it goes without saying that the controller
must be thoroughlﬁ familiar with the scenario. The controller must also take
steps to insure that the gamers rely on "generalship" rather than
“gamesmanship;" the latter implies the clever manipulation by the gamer of
certain quirks and model anomalies of the game to his advantage. These
“pseudo-tactics" may tend to skew and distort the gaming results.

(3) The gaming process itself is highly interactive from a personal
standpoint. There exists a complex interaction and meshing of personalities:
among the gamers, among the controllers, and among the gamers and
controllers. Unfortunately, the function of "personality manager" generally
falls upon the controller. This function is made ail the more difficult
because of the fact that gaming is by nature contentious ana competitive.
Gaming tends to evolve into a confrontation between individual egos; and
generally between individuals who do not want to lose. This unique aspect of
gaming often gives rise to situations that find gamers stretching the intent
as well as the letters of the rules, i.e., an attempt to interject trickery
into the game. Since gaming, by its very nature, can give rise to much heated
discussion and debate, such trickery, or more often its misperception as
cheating, can make the interpersonal environment intolerable. Thus the
controller must always strive to maintain an atmosphere of cooperation and
good will among many and diverse personalities.

(4) Often lost in the maze of numbers generated by wargames is the
value of the gamer insights generated during the gaming process. Such
insights by gamers can provide tremendous qualitative leverage in the solution
of many of the overall analytical questions under study. To this end the
controller must maintain a casual atmosphere of ongoing dialogue and
discussion among the gaming participants, generating points of discussion and
providing guidance as required. It is essential that these insights be
documented as they occur, to prevent their loss in the later muddle of game
compilation. Individual insights collected in this way can be consolidated at
the conclusion of gaming. It is generally a good idea to conduct an informal
game critique at the conclusion of a game turn.

(5) Care must be taken that the controllier does not become
overburdened and distracted by other tasks. A controiler is not a computer
operator, although he may be required to perform this task as a secondary
function. By the same token the gamer is not merely a clerk requirea to till
out countless input sheets. Such tedium must be kept to a minimum as it
degrades the creative aspect of gaming.




(6) The generation and use of military intelligence in the game to
simulate closed play will have a profound impact on the entire process. The
controller must consider the play of intelligence carefully and advisedly.

(7) At the heart of the entire gaming process resides the gamer. The
gamer must be militarily knowledgeable; and foremost, he must be creative.
There is a seldom acknowledged creative aspect of the military system that
over the years has been the realm of military art. This especially relates to
the intellectual dimension of the battlefield. The dynamics of the
battlefield then become :vore than the apparent random movement of troops in
combat. Like the careful selection of oils and their artful application upon
canvas, or the creative orchestration of several musical instruments, the
military commander creates success on the battlefield through the media of
f irepower, maneuver, command and control, information and logistics. However,
it would be naive to expect that all gamers can maintain this view of gaming
since it is by degrees far removed from the actual reality of the
battlefield. One can only hope that the gamer view his participation as an
opportunity to utilize the same creative thought processes that one would use
in a real battle. Any other perspective quickly tends to make gaming a chore
and the quality of gamer insights rapidly decline.

2. GAME OPERATIONS - INITIALIZATION AND COMPUTER OPERATIONS

a. General. As this document is intended to be a gamer's manual as well
as a source document, explicit treatment will be given to computer procedures
using the TEKTRONIX 4051 Computer System. Conversion to other systems wili
cause operating procedures to be modified, but the overall game structure
should remain substantially unchanged.

b. Unit Data Sheet. Each of the playing units has a number of attributes
which determine unit capability and status. The unit's status is maintained
throughout the game on the computer and must be initialized by the gamer. A
complete list of all unit attributes is given in Appendix A to this report.
The Unit Data Sheet (Figure 2-1) is used by the gamer to develop an initial
status for entry into the computer. An explanation of each of the blocks of
the Unit Data Sheet follows.

(1) "UNIT #" - This is a simple numeric giver to a playing unit. The
number assigned must be unique and cannot be assigned to another unit. Blue
units have numbers 1-40, while Red units are numbered 41-120.

(2) “NAME" - This is an alphanumeric name assigned to the unit, It
may contain numbers as well as letters and is limited to 8 characters. This
name is also unique to any given unit.

(3) "EQUIPMENT" - UAME plays 10 types of weapon systems within
(assigned to) a given unit. The third line of the torm consists ot the
equipment levels at the start of the game. Equipme.t totals may vary from
actual TOE Tlevels to reflect pregame attrition,
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(a) Block 1 - Number of M1s/T80s

(b) Block 2 - Number of M2s/BMPs

(c} Block 3 - Number of M3s/BTRs

e T Tl ]

Number of [TVs/BRDMs

(d) Block 4

(e) Block 5 - Number of dismounted infantry. This number should
consider only dismounted fighters and not IFV crews, TOW crewmen, etc.

(f) Block 6 - Number of command vehicles

(g) Block 7 - Number of artillery/mortar tubes. This figure
represents the number of tubes/launchers for artillery units and the number of
mortars for maneuver units.

(h) Block 8 - Number ADA systems (vehicular only)

(i) Block 9 - Number of POL/AMMO trucks

(3j) Block 10 - Number of special vehicles. This number includes
vans, radars, etc.

(4) "STATUS PARAMETERS 1-11" - There are several parameters or status
attributes that are associated with each playing unit.

:
E
‘

(a) "MISSION" - The mission defines the tactical status of a
given unit and is used to define anmunition and fuel consumption rates. There
are 10 tactical mission states. A mission is assigned in two 3-hour
increments per game turn. It is important to include the decimal point when
assigning the initial mission. The following tactical missions are available:

0 - Destroyed/combat ineffective

1 - Reserve

A

2 - Light defense

Medium defense

a
&
'

Heavy defense

5 - Light attack

R e andi e e R
[S%]
]

6 - Medium attack

P‘ / - Heavy attack
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8 - Movement (1-40 kms)

9 - Movement {(40-80 kms)

For example, mission 1.8 allows the unit to remain in a reserve status for 3
hours and then move in the next 3 hours.

(b) "POL STATUS" - This is the fraction of onboard POL within the
battalion. For example, a battalion completely topped off would have a POL
status of 1.0 (100% full).

(c) "AMMO STATUS" - This is the fraction of ammunition present on
the unit's combat vehicles.

(d) “"DETECTION ZONE - GP" - DAME plays unit detection (see
Chapter 5). Certain parameters must be input to initialize the detection
module. This input is in the format x.y where x is the distance of the unit
from the FEBA in zone increments. These zones are:

1 - 0-3 km

2 - 3-12 km

3 - 12-25 km

4 - 25-100 km
5 - 100-200 km

Y relates to the principal sensor group being used to detect the unit. Groups
1-3 are particular sensor groups as described in Chapter 5, and 4 is used as
the designation for units that are on their own side of the FEBA. For example
4.4 would define a unit that is 25-100 kms from the FEBA on the friendly side
of the FEBA.

{e) "MOPP" - This parameter relates to the NBC protection status
of a unit: 1 - the unit is not in MOPP or 2 - the unit is in MOPP 4.

(f) "UNIT TYPE" - Also in x.y format, this denotes the side (x)
and type of a unit (y). The Blue side is denoted by 1 and the Red by 2.
There are 10 exclusive unit types to select from:
0 - Combat
1 - Artillery

¢ - ADA

[9%]
]

FARP/AH Base
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4 - CP/HQ

5 - Engineer

6 - CL III/V supply point
7 - Maintenance point

8 - SAM site

9 - COMMO/EW radar unit

For example, a Red engineer unit would be designated as 2.5.

(g) "POL (SPARE)" - This relates to the amount of POL stored on
the unit cargo vehicles. This is different and distinct from “POL STATUS" (2
above) which refers to POL on board the vehicles. POL aboard the unit trains
is in gallons,

(h) “AMMO (SPARE)" - As above, but spare AMMO carried by the unit
cargo vehicles in short tons (STONS).

(i) “FRA POL TKR" - This denotes the fraction of POL tankers
contained in the total number of supply trucks entered in box (9) of the
"EQUIPMENT" line. For example, if you had entered 10 supply trucks in box (9)
and 5 of these are POL tankers then enter .50 as the tanker fraction.

(j) "“FRA. SENS. COV." - Refers to the fraction of a given unit
that could be covered by a sensor group. This fraction is based on gamer and
controller judgment and takes into consideration movement, terrain coverage,
combat status, unit type, level of attrition, etc.

(k) “STATUS" - Denotes whether a unit is inactive (0) or active
(1) in game play. Inactive units are not considered in any phase of game play
for attrition, resupply, or detection.

(5) "TOE EQUIPMENT" - List here the authorized TOE levels of the ten
different equipment types for that unit. These values may not always agree,
because of attrition, etc., with the values entered in the "EQUIPMENT" line.
The TOE values are used to compute the combat effectiveness of the unit.

c. Computer System Operation. The following steps place the computer in
operation, ready for game processing:

Power up system.

Place game disk in disk drive 0.

10
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Start program execution by typing and entering the following commands:

INIT

O o

CALL “SETTIM", "29-SEP-82 10:14" (enter proper date and time)
CALL “MOUNT", 0,Z%

T

OLD “"DAMt"

Upon executing RUN a menu of DAME programs will appear on the screen as shown
in Figure 2-2. All program execution is controlled with this menu.

' Individual programs are written to automatically return to the prograw menu

§ after successful execution. Any problems with program execution should be
referred either to the computer operator or to the analyst for diagnosis and
f correction.

d. Game Initialization. The following steps must be completed in order
to initialize the DAME data files for game operations.

(1) Use Program 10 to build the unit TOE file for all units played in
the game. Data entry requirements include: wunit number, side (Red/Blue),
{ unit type, and a system count for systems 1-10. The TOE equipment of a unit
reflects its full strength authorization and is used for calculating unit
effectiveness. This program must be executed for all units prior to further
game processing or computer errors will result.

(2) Use Program 2 to enter the unit equipment and status from the
Unit Data Sheet. Option 5 within the program enters data from the unit sheet.

P pp—

(3) Use Program 8 to create and initialize the game history file. An
empty, formatted disk is required for this program. A separate disk 1S uscd
for each game.

TP

(4) Use Program 5 to generate the initial inteliigence situation for
the game. A detected target 1list for Red and Blue is generated by this
program. Normally, a 12-hour intelligence cycle is used to generate the initial
battlefield intelligence map.

! (5) Use Program 6 to copy the initial game conditions to the history
file and print out the initial gamer work copy. Initial game conditions are
referred to as critical incident (CI) "00". The execution of this program
completes the game initialization procedure. "Critical incident" and "“game
turn” are used synonomously throughout this report.

e. Game Turn Processing. The following sequence is used to process each
game turn during actual game operations. As in the initialization process,

] menu-driven program selection (see fig 2-2) is used to access the various

programs required for game operations.

11




DEEP ATTACK MAP EXERCISE
MENU

1. GROUND COMBAT MODULE

2. DATA ENTRY MODULE

3. CHEMICAL MODULE

4. LOGISTICS MODULE

S. PETECTION MODULE

6. GAME TURH SUMMARY MODULE

7. AIR LOSS ASSESSMENT MODULE
8. GAME PREPARATION MODULE

9. GAME POSTPROCESSOR MODULE
16. TOE FILE FREPARATION MODULE
11. SEHSOR GROUP PREPARATION MODULE

ENTER DESIRED PROGRAM HUMBER

by Figure 2-2. DAME Program HMenu.




(1) Make a backup copy of the unit file (optional).

(a) Press BREAK key twice to abort menu program
(b) KILL “TEMPFILEQ"
(c) £LOPY “UNITFILE", O TO "TEMPFILEQO", O
(2) Type and enter RUN {gives DAME master menu)
(3) Enter changes to logistics and detection data using Program 2 of
the master menu. These changes are given to the computer operator by the

gamers using the gamer work copy (explained in paragraph 2.f).

(4) After changes are complete create a backup file using Option 9
of Program 2.

(5) Use Option 1 of Program 2 to return to the master menu.

(6) Process logistics using Program 4. After Program 4 has executed
the master menu will return. Press the BREAK key twice to abort the program.

(7) Make a backup copy of the UNITFILE (optional):
(a) Press BREAK key twice to abort menu program.
(b) KILL “TEMPFILE1"

(c) COPY "UNITFILE," O TO "TEMPFILEI", O
(d) Type RUN to generate menu program.

(8) Process ground combat losses using Program 1 of the master
menu. The program will return to the master menu when complete.

(9) Enter losses to aircraft using Program 7 of the master menu.
Air losses are line 3 of the killer-victim table. The program will return to
the master menu when complete.
(10) Process attrition due to chemical attack (if required) using
Program 3 of the master menu. The program will return to the master menu when
complete.
(11) Make a backup UNITFILE (optional):
(a) Press BREAK key twice to abort menu program.
(b) KILL "TEMPFILE2"

(c) KILL "CIDATA2"

13




MEEEE S & o e oo b L e o e L o
3

(d) COPY “CIDATA ", 0 TO "CIDATA2", 0.
(e) COPY “UNITFILE ",0 to “TEMPFILE2 " O.
(f) Enter RUN to return to the master menu.

(12) Redefine (if required) the composition of the Red and Blue
sensor groups using Program 11 on the master menu.

(13) Process the detection assessments using Program 5 of the master
menu. Make 2 copies of each detected 1ist on the screen using the MAKE COPY
key. Make a copy of the random number seed using the MAKE COPY key. The
program will return to the master menu after execution.

(14) Make a backup copy of the UNITFILE (optional).

(a) Press BREAK key twice to abort menu program.
(b) KILL "TEMPFILE3".

(c) COPY "UNITFILE ",0 to "TEMPFILE3 ",0.

(d) Type RUN to generate menu program.

(15) Process CI summaries using Program 6 of the master menu. Insert
the proper game data disk in Drive #1 on command. Insure the paper in the
line printer is properly positioned to the top of the page before execution.
The program will return to the master menu upon completion.

(16) Make a backup copy of UNITFILE (optional):

(a) Press BREAK key twice to abort menu program.
(b) KILL "TEMPFILE4".
(c} COPY "UNITFILE ",0 TO "TEMPFILE4", 0.

(17) This completes CI processing. If processing is complete for the
day make a backup copy of the "DAME" disk as follows:

(a) Put backup disk in Drive #1.
(b) Enter: CALL "MOUNT ",1, Z$%
CALL "DRES ", U
CALL "DRES "1
CALL "DUP " 0, 1, 0

(18) Prior to powering down the computer clear the screen three tinmes
using the PAGE key.

14
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f. Gamer Work Sheets and Records. To simplify gaming and the interchange
between gamers and controllers a set of gamer work sheets have been developed
to record gamer actions and for use by the computer operator. These game
sheets are shown in this text in appropriate places and their use is
explained. Therefore, only the name and a brief explanation of the form will
be listed here.

(1) Sector Attrition Input Sheet. Used to define conventional combat
between units by describing that type of combat, units, and battle conditions.

(2) Red and Blue Artillery Worksheets. Used to develop fire plans
and artillery expenditures for use in the Sector Attrition Sheet.

(3) Red and Blue Attack Helicopter Worksheets. Used to develop and
track use of attack helicoptersfor use in the Sector Attrition Sheet.

(4) Red and Blue Air Support Worksheet. Used to target units for
attack by close air support sorties.

(5) Combat Support Input Sheet. Also called the “gamer work sheet,"
this form is used by the gamers to develop and record all non-attrition
processes such as resupply, detection, mission status, and movement
distances. This input sheet is a working copy of the unit status file and
contains a listing of all unit non-combat attributes which can be changed by
the gamer. Figure 2-3 shows a sample copy of this worksheet. Changes to a
unit's status value are made by lining out the old entry and entering a new
value. When completed by the gamer, this sheet is used by the computer
operator to update a unit's status file for the game turn. A discussion of
the entries on this form is given in appropriate sections of this paper.

(6) Unit Status Record. The unit status record is used to show a
compliete status for each unit in the game. It is generated at the end of each
game turn for all units played on the computer. The status displayed is for
the end of the game turn, and this status is used for gaming the next game
turn. A sample of this output is shown in Figure 2-4,

(7) Game Summary. The game postprocessor (Program 9) provides
summary statistics which detail movement distance, supply consumption, summary
unit status, total kills, and a summary killer victim table. These statistics
are useful for generating insights on gaming and the performance of units.

15
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3. GAMt OPERATIONS - ATTRITION.

a. General., This section covers the attrition processes which are played
within the game structure. Of the 10 systems currently played on each side,
seven are direct/indirect fire systems that can generate attrition.

Dismounted infantry are represented by the firepower scores of the inagividual
and light crew served weapons carried by the combat soldiers and by the
antitank weapons (Rattler and AT-4) organic to the infantry platoon. Battle
attrition is assessed in six range bands which cover 500 meter increments from
0-3000 meters. Movement through the successive range bands is determined by
the gamer. In order to complete a direct fire attrition assessment in a given
game turn, the combat forces in an area must be sectorized in order to
determine the battle and fire support parameters. Each sector may be thought
of as a distinct part of the overall battle. The direct fire worksheet aids
in the assessment of combat and is discussed below.

b. Sector Input Sheet. Blue maneuver forces are listed on the
battlefield as battalion-sized units while Red forces appear as regiments.
Forces must be input into the battle with a unit code number and percentage
fraction of the unit in contact with the enemy. The exact composition of a
sector battle is determined by forces available and the terrain upon which the
forces are arrayed. Sectors contain those units which fight in a battle under
the same conditions. Units fighting under different conditions are put in
different sectors. There may be many sectors of battle in a given game turn.
Only those forces which can be directly involved in a battle during the course
of a 6-hour critical incident can be included in the sector unit list. For
example, a Red regiment could not attack on 200 meter front while in a narrow
defile. Forces must be included only to the extent that they and their weapon
systems can physically take part in the fight. Forces may not move and fight
a battle in the same CI unless they can reasonably accomplish such a mission.
Attacking troops can spend the entire Cl (i.e. 6 hours) in the attack or the
first 3 hours moving and the final 3 hours attacking. A total of five Blue
and five Red units can be arrayed in any one sector. The heart of the DAME
attrition module consists of the Sector Attrition Input Sheet (see Figure
3-1). The following is a step by step outline of the procedure necessary to
complete the sheet. Beginning at the top of the sheet:

(1) Heading.
(a) "CI": Indicate the current CI.
(b) "“GAME": Indicate the number of the current garie.
{(2) Unit Composition.
(a) "#": Indicate the unit ID number of the unit(s) arrayed in

this battle sector. A total of five Red and five Blue units can be played in
each sector.
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(b) "FR" Indicate the fraction of the sectorized unit that can
physically be deployed in the battle sector.

(3) Sector combat parameters.
(a) Row 1.
1. "CI #": Indicate the current CI.

2. "“SECTOR #": |Indicate the sector number.

3. "RED/BLUE ATK": Indicate the attacking force in this
sector.

4, "MISSION": Indicate the appropriate combat mission of the

defending force.
5. "TERRAIN": Indicate the type of terrain occupied by Red

and Blue forces. Four types are represented.

1 - Open: elevation changes of 0-50m per kilometer;
scattered vegetation; good movement characteristics.

2 - Rolling: elevation changes from 51-200 meters per
kilometer; near maximum cross country movement; varied vegetation.

3 - Hilly: elevation changes form 201-400 meters per
kilometer; limited cross country movement by vehicle; varied vegetation.

4 - Mountainous: elevation changes greater than 400
meters per kilometer; poor cross country movement by any ground means.

6. "DISMOUNTED/MOUNTED": Indicate whether attacker is
mounted (1) or dismounted (0). Uefender is always considered aismounted.

7. "NIGHT/DAY": Indicate whether combat is taking place at
night (1) or during the day. (0)

8. "INITIAL RANGE BANL": Battle range is considered in six
range bands from 1-6 (0-3000 meters in 500 meter intervals). Direct fire
combat is usually considered to begin at 3000 meters with no ambusnh tactics.
This entry is a gamer judgment based on the current tactical situation. The
final range tand may be used as the initial range band in the next Cl if the
battie continues or modified as necessary (e.g., if the attacker retreated
beyond the 3000 meter line).

9. "BARRIERS": Barriers impede movement and slow the rate of
advance. Indicate if barriers are used by the defender.

(b) Row 2.
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1. "“INF DISMOUNT": Indicate if attacking infantry is

dismounted.

2. "“LENGTH OF COMBAT": Indicate the number of hours (1-6)
that the battle is intended to last.

3. "FINAL RANGE BAND": A gamer input, based on a
determination of how tne attacker will close, or on a range at which the
defender will withdraw. For example, if the initial range band of the battle
is 6 (3000 meters) and the defender decides to withdraw at range band 4 (2000
meters), he inputs "4" in the box.

4. "FRA. BLUE FORCE COMMITTED": Both sides have the option
of committing a percentage of that portion of the unit that is physically able
to take part in the combat. For example, assume that Blue has .5 of a unit
able to attack. He decides to commit only .5 of that portion for an effective
commitment of (.5 x .5) 25% of the entire unit.

5. "“FRA. RED FORCE COMMITTED": Same as 4. above but for Red.

6. "BLUE FATIGUE" Due to the effects of MOPP and continuous
operations. Table 3-1 indicates degradation levels to be used based on the
number of hours a unit has been in combat. Indicate the fraction by which the
unit is degraded.

7. "RED FATIGUE": Same as 6. above but for Red.
(c) Row 3.

1. "MINES": Indicate whether the defender has mines
emplaced; if "no" skip to 6.

2. "SECTOR WIDTH": Indicate the width (in meters) of tne
minefield in front of the defending unit.

3. "MINEFIELD WIDTH": Indicate the width (in meters) of the
minefield. Depth is assumed to be 150 meters.

4. "FRA. M/FIELD NOT BYPASSED": This is the fraction of the
minefield that cannot be bypassed by the attacking force.

5. "FRA. FORCE ENTERING M.F."™ This is the traction of the
attacking force which was unable to bypass the minefield ang was torced to
enter it in order to attack the defender.

6. "BATTLE TYPE": 1 - if the battle is conventignal; ana ¢ -
if the battle is in the defender's rear drea.

7. "VISIBILITY": Indicate atmospheric visibility dt the
ranges specified.

21




Dt}

-

Table 3-1.
PERFORMANCE DEGRADATION FACTORS

b . 0 MOPP_4
Day 1 Day 2 Day 3
Blue Maneuver 3 ) .6
Artillery 3 .5 .6
Red Maneuver 3 .4 .5
Artillery 4 .6 )

Degradation for Fatique and Combat Stress

DAYS SIDE: Attacker

1 2 3 4 5
MANEUVER 0.0 .3 .48 .61 .68 .
ARTILLERY 0.0 .04 .09 .13 .17 .

7 8 9 10 11 12 13 14 15
J1 .72 .73 .73 .74 .74 .74 .75 .7b
22 .24 26 .28 .3 .3 .3 .3 .3

n |

DAYS SIDE: Defender

12 3 4 5 b / 8 9 10 11 12 13 14 15
MANEUVER 0.0 .22 .46 .51 .56 .58 .59 .6 .62 .63 .64 .66 .67 .68 .7
ARTILLERY 0.0 0.0 0.0 0.0 .15 .16 .18 .19 .21 .22 .24 .25 .27 .29 .3

Procedure

(a) Values indicate a fraction of unit degradation; e.g., Blue maneuver
zatta]ion in MOPP 4 for more than two days is reduced to an effectiveness of
0%.

(b) Only one performance degradation factor should be applied to a unit
during a given period,

(C) SOURCE: Reference 63.
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8. "“FRA. BL ADA IN D/FIRE": Indicate the percentage
fraction of Blue's ADA used in a direct fire role.

9. "FRA. RED ADA IN D/FIRE": Same as 8. but for Rea.

10. “FRA. RED ARTY IN D/FIRE": Indicate the percentage
fraction of the Red artillery allocated to this sector that is in a direct
fire mode. These will most generally be Red 122 mm SP guns.

(4) Indirect Fire Inputs.

(a) "“BLUE BTRY MISSIONS": The number of battery missions
allocated to this sector battle. This figure is derived from the Blue Fire
Support Workshe:t and is described below.

(b; "ATK HELO SORTIES": Indicate the number of Blue attack
helicopter sortie; as derived from Attack Helicopter Sorties Worksheet as
outlined below.

(c) "“BLUE CAS SORTIES": Indicate the number of Blue close
air support sorties from the CAS/BAI Sorties Worksheet.

(d) "# CLGP MISSIONS": Indicate the number of CLGP missions
fired as indicated on the Blue Fire Support Worksheet.

(e) "“RED ARTY BTRY MISSIONS": Indicate the number of Red
battery missions for Red.

(f) “RED ATK HELO SORTIES": Indicate the number of allocated
Red attack helicopters sorties.

(g) "“RED CAS SORTIES": Indicate the number of Red CAS/BAI
sorties allocated.

(h) “# QGLUE BATTERIES": Denote the number of Blue batteries
firing in support of this sector battle as indicated on the Blue Fire Support
Worksheet.

(i) “# RED BATTERIES": Indicate the number of Red batteries
firing.

(j) "“FRA. BLUE MISSIONS IN DS": Indicate the fraction of
direct support missions fired in this sector. The remaining fraction is used
in a counterbattery role. The gamer has the option to choose whichever
fraction is consistent with doctrine.

(k) “FRA. RED MISSIONS IN DS": Same as above but for Red.
c. Artillery. Artillery is played as a computerized assessment against

direct fire systems and infantry formations as well as transport/ resupply
systems. Artillery fire is generated in battery missions consisting of 48
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rounds of 155 mm artillery for Blue and battery missions of 36 rounds of 152
mm for Red. These are the baseline systems for the artillery assessment
module. Al1l other calibers of Red and Blue are expressed as normalized
equivalents of these baseline types of artillery and expressed in termms of a
firing rate and a fractional lethality compared to the base systems.
Equivalent rates (in the form of a multiplier) are shown in the indirect fire
worksheets.

(1) Rules for Artillery Utilization.

(a) Artillery units are allocated as per the scenario and have
range capability governed by performance specifications and tactical
employment.

(b) Artillery is permitted to fire only when realistic physical
space for battery deployment is available. FA units are not able to "pile" on
one another or to be crowded into an unrealistic maneuver space.

(c) Maximum mission rates are listed in Table 3-2 (Artillery
Mission Rates). Allocated fire missions cannot exceed maximum rates for any
CI. Consecutive CI firing amounts will be limited to one-half the sustained
rate unless the unit has been in position long enough to accumulate
substantial stocks of ammunition.

(d) Movement of FA units will conform to movement rates
established in Chapter 7 (Movement). FA unit movement is constrained such
that full movement will degrade firing missions available by one half.

(e) Artillery fires are allocated only against targets in range
of the firing batteries. Fires allocated for counterbattery, SEAD and CLGP
missions are subtracted from the totals fired in direct support of maneuver
units. Direct support fires may be allocated to different sectors if the
sectors are in range of the firing battery, but the total missions may not
exceed authorized firing rates.

(f) FA units are attrited by the attrition module.

(g) CLGP may be fired on a mission basis by FA units. Each
mission requires two guns and reduces Blue artillery capability by .25
missions per CLGP mission.

(2) The Fire Support Worksheet. The Worksheet ties directly to the
Sector Input Sheet. The data requirements and procedures are laid out below
box by box (see Figure 3-2, the Blue Fire Support Worksheet or Figure 3-3, the
Red Fire Support Worksheet):

(a) "CI": Indicate current CI.

(b) "“SECTOR #": Indicate the sector to be supported by this
"slice" of fire support.
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(c) "#BTRY": Indicate the number of batteries by the firing
weapon system indicated in the “WEAPON" column,

(d) "#MSN": Indicate the number of missions to be fired by this
weapon system as provided for in the Artillery Mission Rate Table.

(e) "TOTAL": This indicates the total effective battery mission
equivalent. This is determined as follows:

1. Multiply the value in box “#BTRY" by the value in box
"#MSN" and by the value in the "MULTIPLIER" column of the appropriate
artillery system. This product is then placed in box "TOTAL".

2. For example, a gamer fires two batteries of 155 mm
artillery in a heavy attack mode. The value for box "TOTAL" is derived as
follows: 1.0 (multiplier value) x 2 (number of batteries) x 4.3 (effective
mission rate) = 8.6 (total).

(f) "TOT BTRY": This is the summation across all artillery
systems of the number of firing batteries in that sector.

(g) “TOT MSNS": This is the summation across all artillery
systems of the number of fire missions called for in that sector.

(h) "CLOSE AIR SUPPORT": Indicate the number of CAS/BAI sorties
for this sector as determined on the CAS/BAI Allocation Worksheet.

(i) “ATTACK HELOS": 1Indicate the number of Attack Helicopter
sorties for this sector as determined on the A/H Allocation Worksheet.

(3) "“CLGP MISSIONS": Indicate the number of CLGP (Blue only)
missions fired in that sector.

d. Attack Helicopters. Attack helicopters are flown by Red and Blue
gamers and can be targeted against direct/indirect fire systems and CS/CSS
targets. The following rules apply:

(1) Sorties per game turn may be allocated against the number of
available attack helicopters according to the following sortie formula:

# of A/H sorties = # A/H available x 1.3.

A maximum of six A/H sorties may be flown daily by an attack helicopter (max
number of sorties = 6 x number available). The Attack Helicopter Allocation
Worksheet (see Figure 3-4) is used to tabulate the number attack helicopters
available in a given sector battle. The procedure used to complete this form
is self-explanatory.

vvvvv



REU ATTACK HELICOPTEK
BLUE SORTIES
GAME: Cl:
UNIT # A/H ALIVE # SORTIES REMARKS
{
-
5
b
b
b
i
i
1
' |
|
t |
Figure 3-4. Attack Helicopter Allocation Worksheet .
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(2) Attack helicopters are attrited according to the level ofair
defense encountered in the target area. A maximum of 15% of the ack
helicopters may be attrited per CI. Helicopters may be repl after 12
hours if reasonably available. The number of helicopters cCurrently available
will be displayed on A/H unit symbols.

(3) Red/Blue attack helicopters are employed only within a radius of
employment of 150 km for Blue and 125 km for Red.

e. Close Air Support. Close Air Support/Battlefield Air Interdiction
(CAS/BAI) attrition is assessed manually. Air sorties are generated within
scenario constraints. Air sorties are directed only at units whose status is
maintained on the computer. Sorties flown against other targets such as LOCs,
bridges, airfields, etc. are not explicitly assessed, but neither can they be
diverted unrealistically against frontline units to increase kill rates.

(1) Figure 3-5 (see the CAS/BAI Allocation Worksheet) is used to
determine available CAS and BAI sorties available for each sector. Its
function is self-explanatory.

(2) Close air support systems ar2 attrited off-line with the kill
rates being attributed to each type of attacking aircraft. Sortie rates
generated in the scenario must be realistically limited by the number of
aircraft available, mission capacity, refuel/rearm time, and combat radius.
These rates must be allocated on a priority basis to sector battles within the
division area.

(3) Ground losses will be manually assessed according to parameters
listed in the Air-Ground Loss Tables, Tables 3-3 and 3-4. The game
controllers will apportion those losses to the units which were attacked by
strike aircraft. Modification to the losses in the table is acceptable if it
realistically portrays the battlefield situation.

(4) Blue close air support is flown by three basic types of
aircraft: A-10 Thunderbolt II, F-16/A-7 and B-52. A-10 and F-16/A-7 aircraft
must be flown in flights of two aircraft, while B-52 strikes are flown in
“"cells" of three aircraft. The losses given in the Blue Air-Ground Loss Table
(Table 3-3) assume that the A-10 will carry Maverick missiles and 30mm cannon,
while F-16/A-7 aircraft will carry Maverick missiles only. B-52 aircraft
deliver either conventional bombs or air delivered Gator mines.
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Figure 3-5. CAS/BAI Allocation Worksheet.
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Table 3-3. Blue Air-Ground Loss Table.

TYPE AIRCRAFT LOSSES
VEHICLES PERSONNEL

A-10 3 8

F-16/A-7 2 5
i B-52 (per cell) | 16
r‘ (5) Red close air support is delivered by the Frog Foot, Flogger,
; Fitter and Fencer aircraft. The same assumptions apply as with Blue regarding
- attrition, availability, loss apportionment, etc. All Red aircraft are
! assumed to deliver tactical air-to-surface munitions (TASM) except the Frog
- Foot which delivers TASM and 30mm cannon fire. The loss rates of Table 3-4
g apply:

Table 3-4. Red Air-Ground Loss Table.

TYPE ATKCRAFT LUSSES
VEHICLES PERSONNEL
_ Frog Foot 2.4 6
:’ Flogger 1.5 4
4 Fitter 1.5 4

p Fencer 1.5 4

SOURCE: Reference 30.
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(6) Since losses to close air support aircraft are manually
determined they may be directly applied to any units which are maintained in
the history file. Program 7 on the DAME menu allows any unit to be accessed
and its forces decremented by pre-determined losses. In this way losses to
aircraft may be tracked without the requirement for all units to participate
in sector battles.

f. Recap. The following recapitulation is provided to assist the oamer
in developing entries for the Sector Attrition Input Sheet. It is impcrcant
that the gamers view the entire attrition input cycle as a sequential,
step-by-step process. In this way the initial tendency to be overwhelmed by
the paperwork will be minimized. The following order should be maintained in
completing the attrition input sheets.

(1) Tne gamers should begin the attrition input cycle by first
putting units into sectors and deciding which units will be attrited by combat.

(2) Air sorties are then allocated using the CAS/BAI Worksheet.

(3) Attack helicopters are then allocated using the A/H Allocation
Worksheet.

(4) Artillery is then allocated using the Red and Blue Fire Support
Worksheets.,

{5) Finally the basic input data arrived at in the previous steps can
now be transferred to the appropriate boxes on the Sector Attrition Input
Sheet and the sheet itself can be completed.

(6) Completed sector input sheets are then given to the controller
for assessment using the computer routines.

g. Attrition Results. Attrition results are dispiayed after the
processing of each sector battle. The results sheet shown at Figure 3-6 shows
the format used. Each results sheet summarizes unit and combat inputs,
initial and surviving forces, and a killer-victim matrix used by category.
Killer-victim values for individual weapons are not available. A summary
killer-victim table for the entire game turn is generdated with the game turn
summary program (Program 6 on the DUAME menu).

h. Chemical Attrition. Attrition of Red and Blue forces due to chemical
warfare is played in UAML usiny a separate attrition program., However, it 1s
important to realize that chemical attrition is nut a4 separate process but
must be integrated into the overall loss assessment process used it the ganme.
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The chemical munitions used in DAME are artillery or rocket delivered, and are

measured in battery (48-round) or battalion (144-round) missions. The model
allows Red and Blue forces to deliver either persistent or non-persistent

agents against enemy forces. The use of chemical munitions must be integrated

into the artillery fire planning process, and use of chemical munitions must
not exceed prescribed firing rates, range requirements, or basic loads.
Chemical missions replace conventional missions in the overall firing profile
of an artillery unit, An artillery unit may not exceed its conventional rate
of fire or basic load.

(1) Chemical Input Sheet. As with other modules, an input sheet has
been developed to simplify the development of chemical attrition assessments.
Figure 3-7 shows an example of the form. The following paragraphs describe
the required inputs.

(a) Type of Mission. Circle the type of mission desired. A
separate input sheet is required for each individual mission type. For
example, if the gamer desires to shoot Red battalion missions of persistent
agent and Blue battery missions of non-persistent agent, two separate input
sheets are required.

(b) Number of Targets. Enter the number of units which will be
targetea by a particular type of mission. A target may only have one unit in
it. A maximum of 10 targets may be designated for a mission type. If the
gamer desires more than 10 targets an additional input sheet must be used.

(c) Target Data Matrix. Information on each target is specified
by entering:

1. The unit number of the target (1-120).

2. The fraction of the unit which is affectea by the
mission. For example, if only half of a unit is in the target area, then .50
is entered.

3. The number of missions which will be fired against the
target.

4. The MOPP status of the target unit (l=not in MOPP, ¢=in
MOPP 4). Units which are in MOPP do not sustain casualties from cheniical
attack.

(2) Chemical Attrition. Assessments are made for chemical attrition
using Program 3 of the DAME menu. This program uses the input sheet for data
entry and reports the amount of casualties as they are assessed.
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4. GAME OPERATIONS - COMMAND AND CONTROL.
a. General.

(1) The command and control processes in DAME represent the ability
of Red and Blue commanders to control their units in response to the
battlefield situation and perceived enemy actions. The control process can be
represented as a closed loop containing three continuously repeating phases:

(a) Receipt of data on the position and state of controlled
units, the battlefield, and the enemy.

(b) The adoption or modification of a decision concerning the
action of controlied units.

{c) Transmission of commands to the controlled units.
(2) Two functions are required of the controlling unit (headquarters):

{a) Decision - which consists primarily of analysis and the
evaluation of the situation and generation of an order.

(b) Execution - which consists of the transmission and execution
of required orders.

(3) Troop control consists of two groups of measures:

(a) The first group contains measures directly connected with
organization of the operation (battle): the study of data on the enemy and
disclosure of enemy intentions, a prompt decision to conduct an operation
(battle) and modification of this decision during the course of combat
operations, assignment of combat missions to the troops, organization and
maintenance of coordinated troop action.

(b) The second group contains measures directed toward
implementation of commander decisions and the creation of favorable conditions
for friendly troop actions: preparation of troops for combat, organizaton of
reconnaissance; organization of troop protection against mass destruction
weapons; organization of camouflage and concealment, security, headquarters
internal administration, engineer, resupply, technical, medical,
topographic-geodetic and weather-forecasting support; organization ot control
and communications posts; continuous monitoring of troop action and assistance
to troops.

(4) The complexity and diversified nature of troop control processes
are apparent from the above. With this in mind, DAME seeks to portray the
above processes in a greatly simplified manner by providing the gamer a set of
rules which will generate the amount of time required to perform the staff
work necessary to implement those processes.
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b. Procedure.

(1) In DAME an enemy unit is assumed to be in one of four detection
states: undetected, detected, acquired and verified, or lost. A list of
detected enemy units is provided to each gamer before each game turn. This
list represents available intelligence to the unit commander for use in his
order development.

(2) A unit is assumed to be in one of four mission states: attack,
defense, move or reserve. These mission states affect the exposure profile of
the unit and thus its ability to be detected.

(3) Once a unit has been detected or acquired and verified, and the
gamer makes a command decision, a chain of order implementation procedures is
assumed to be initiated at the required command echelon (army, corps,
division, etc.). The order ripples down through successively lower echelons
to the action unit which is to perform the mission. This ripple effect
requires a specified amount of time to pass through each succeeding echelon.
This specified time is termed "staff reaction and command implementation time."

(4) The length of time required at each echelon will largely be
determined by:

(a) level of attrition
(b) weather
(c) side (Red or Blue)
(d) mission
(e) conventional or integrated battlefield
(f) relative unit proximity
(g) headquarters interdiction

(5) The detection status will be assessed every 3 hours.

c. Overview.
(1) At the start of every 3-hour time increment, each Blue battalion

and Red regiment is assessed to determine whether or not it has detected the
enemy.

(a) If a battalion/regiment does not detect the enemy, it
continues with its previous mission.



(b) However, if the unit does detect the enemy, the gamer has the
option of generating a new mission order.

(f (2) Staff and commander reaction times are listed in Tables 4-1 and
- 4-2,
(3) Given the mission selected and considering the state of the
. battlefield the gamer then references the tables to determine how much CI time
. was used to accomplish command and control tasks. This time is subtracted
p! from total CI time, the remainder being time available to move and have combat.
[
'
14

(4) The commander reaction times are assumed to include times
required for the following functions:

(a) Know tne friendly and enemy situations.
(b) Make decisions.
(c) Assign missions.
{d) Allocate means.
< (e) Direct the forces.
(f) sSustain the forces.

(5) The staff reaction time includes times required for the following

functions:
'c (a) Collect information.
(b) Collate information,
. (¢c) Analyze information.
E! (d} Disseminate information.
: (e} Make plans.
(f) Issue and publish orders. ;

3
f. (6) The following example is provided to further clarify the command
, and control system.

I
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(a) Assume that a mission order to defend has been issued by a
Blue Army commander. The battlefield is integrated with moderate weather
conditions prevailing. It is night and the Blue battalion which will execute
the order has been attrited 10%. The Blue battalion has also been interdicted
by airstrikes.

(b) The gamer enters the Staff and Commander Reaction Time table
at the "Mission by Echelon" column and locates the appropriate mission which
is "Defend". Since the order has been given by Army and the battlefield is
considered integrated, the gamer references the column headed "Integ" to
determine cumulative base time for the transmission of the mission order from
Army to the affected battalion. In this instance the total base time is
determined to be 750 minutes (12.5 hours).

(c) Because of the moderate weather conditions, an additional 45
minute delay is imposed.

(d) The fact that it is night when the order was issued adds a
further 50 minutes to the base time.

(e) Since the effecting battalion has been attrited by 10% and
attacked by air, an additional 20 minute delay is imposed.

(f) The total time required for th2 order to pass from Army to
battalion is:

750 minutes (integrated battlefield)

45 (moderate weather conditions)
50 (night)
15 (battalion attrited 10%)
5 (air interdiction receivea at battalion)

865 minutes (total order transit time) = 14.4 hours.

(g) In terms of the game flow, this essentially means that the
battalion receiving a defend order under the specified conditions cannot
execute it until nearly two CIs after the army issued it. This imposed delay
structure provides for realistic unit reaction times.

5. GAME OPERATIONS - INTELLIGENCE.

a. General. The intelligence process in DAME is considered using the
DAME detection module which provides both Red and Blue gamerswith an
intelligence "map" of units which have been:

(1) Detected - the location of the unit is known, but the unit size
and type is not known.

(2) Verified - location, size and type of unit have been clearly
identified.



(3) Lost - the status of unit becomes unknown after having been
detected.

b. Detection Module. The detection module consists of a main program and
15 associated data bases. The program is used to generate target detection
lists. The lists should be viewed as entries on the intelligence "map" for
the Red and Blue Army commanders. The play of the intelligence map is
entirely optional and should be used at the discretion of the controller. The
detection module allows the user seven options:

(1) Begin game for Blue.

(2) Begin game for Red.

(3) Update the current target list at beginning of CI (Blue).
(4) Update the current target list at beginning of CI (Red).

(5) Update Blue intel for Blue units in contact.

(6) Update Red intel for Red units in contact.

(7) Update Red intel for Red commander using air reconnaissance.

c. Procedure. The detection module follows the same basic sequence for
each option:

(1) The gamer selects one of the seven options.

(2) The data base representing the detection probabilities associated
with that selection are called into memory.

(3) The module then opens the DAME unitfile and begins to process
each unit on the file under the constraints imposed by the gamer selected
option.

(4) Updated detection records are written back to the unit file as
they are processed.

d. Methcdology and Assumptions. Units are processed in a similar manner
for options one through four. The module interrogates the unit file in 3-hour
blocks. Units that are not covered by a sensor group are ignored. Those that
are covered go through the following sequence:

(1) If the target is previously detected, then its movement clock is
decreased by 3 hours representing an upcoming movement event.

(2) Otherwise, if the target is not detected or under a mission order

to MOVE, or is moving to avoid detection then a detection probability is
calculated. For options one and two the "calculation" of this probability is

43



e

Ol o adh]

Y

simply a retrieval of appropriate value from the data base, For options three
and four an extensive calculation is performed based on the sensor group
covering the unit, the location of the unit, the signature of the unit and the
number of elements in the unit. The resultant probability of detection is
then degraded by the “fraction of messages jammed."

(3) If the unit is detected, the "detection (tracking) time" is
increased by 3 hours.

(4) A comparison is then made between detection time and an arbitrary
threshold of 4 hours. Units tracked continuously for more than 4 hours are
assumed to be verified as to location and type.

(5) Units not detected this time but that were previously detected in

the prior 3 hours are moved into a “lost" status. They will remain lost for
the next 3 hours.

(6) The unit record is replaced on the unit file and the program
proceeds to the next unit.

e. Selection of Detection Status. The above outline briefly described
the technical processes that are required to implement the detection moduie.
The detection module is fairly transparent to the operation of the game, so
that the gamer need not overly concern himself with all the internal
computational details. However, there are certain input requirements that are
the responsibility of the gamer that will impact on detection.

(1) On the initialization input sheets the gamer should be aware that
a mission of “"MOVE" (mission 8 or 9) may help that unit avoid detection
depending on its relation to the FEBA.

(2) The combat support worksheet is used to update unit detection

status in each game turn (see Fig 2-2). The "INTEL" block of the form does
this.

(a) "ZONE" refers to the distance of the unit from the sensor
group which is attempting to detect it. The zones are:

1. 0-3 km

Z. 4-12 km

3. 13-25 km
4. 26-100 km
5. 101-200 km
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(b) “SENSOR GP" refers to the number of the sensor group
attempting to detect the unit. Groups 1-3 are defined by the gamer (see
below), while Group 4 is a generic group defined by the theoretical sensor
coverage of a corps-sized unit.

(c) ™"FRA COVER" is the estimated fraction of a unit that is
potentially "visible" to an enemy sensor group.

(3) As discussed below, the gamers have the ability as the game
proceeds to change sensor groupings and send out patrols to verify detected
units. The controllers will create new sensor groupings in consultation with
the gamers.

(4) The detection module also plays an important role in the Command
and Control routine. Essentially a gamer cannot react to a unit that has not
been detected or verified.

f. Changes in Sensor Patterns. The DAME detection module has the ability
to change and create new sensor groups which reflect the repositioning of
sensors on the battlefield. Three groups can be created for Red and three for
Blue. The program used by the controller is interactive and requires as input
up to six aifferent sensor types to include:

Ground moving target radar

Artillery counter-battery radar

Long range patrols

Remotely piloted vehicles

Sige looking airborne radar platforms
Artillery observers

Program 11 of the DAME menu creates the sensor groups. These can be updated
each game turn to reflect the changing status of the aetection devices on the
battlefield.

g. Combat Unit Patrols. The detection module also has the ability to
create and send out recon elements from maneuver units. These units can be
used to verify units that are in a "detected" status.

(1) The detection module is able to detect five generic types of
systems within a given unit:

Personnel
Vehicles
Tanks/APCs
Artiliery
Rockets

A threshold detection of certain numbers of these systems by a patrol will
enable the patrol to identify a unit and change that unit's status to
"acquired."
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(2) The recon portion of the detection module can be used by any
maneuver unst at a range of up to 12 kilometers.

(3) Maneuver units with organic infantry can send out multiple
patrols, whereas non-infantry units can send out only one patrol.

6. GAME OPERATIONS - LOGISTICS.

a. General. The DAME Logistics module attempts to portray realistic
supply consumption and resupply functions on the battlefield.

b. Structure.

(1) Logistics is represented in DAME by showing the battlefield
relationship of the supply units to the maneuver units and by calculating the
consumption and resupply of ammunition and fuel for each maneuver unit.

{(2) As with movement, a map is used for the battlefield geometry.
The location of supply dumps supporting Red regiments in the first echelon
units and the primary lines of resupply are represented on the map. A
stylized template showing resupply to Red battalions is applied to regimental
positions when necessary to show resupply within the regiment. The completed
map provides the gamers with the following information:

(a) Distance from supply points to suppliied units.

(b) Primary target structure of the Red and Blue supply network
showing gamers the locations of possible positions to attack.

{c) Choke points along principal supply routes which can be
interdicted by air assets.

(3) The Blue resupply network for fuel and ammunition is also
represented on the map. In this case the network is represented explicitly
for Blue player units and notionally for Blue units at corps level and above.
The network on the Red side of the FEBA will show notional supply lines to
Blue maneuver battalion levels only. Requirements for company supply level
are assumed to be accomplished by the parent battalion.

(4) The second part of the resource generating structure is in
tabular form. Tables are used to calculate the ability ot a supply unit to
generate materiel for a supplied unit. Utilization of these tables will be
discussed below.

c. Implementation.

(1) Unit resupply levels are initialized at the start of the game.
After the completion of every game turn, the gamer assesses his current combat
situation by studying the computerized unit status report (see Fig 2-3). In
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this report the amount of fuel and ammunition consumed and on hand is
displayed. This tells the gamer at a glance the logistical status of all his
units. With this information they are then able to formulate and imnlement
the appropriate resupply decisions.

(2) The computer, during the course of a game turn, will assess fuel
and ammunition consumption based solely upon the mission performed during that
Cl. Thus gamers must be cognizant of the impact that mission status will have
on consumption rates during the course of the game.

(3) Gamers should also be aware that the game controllers will assess
appropriate degradation penalties against units that are low on supplies due
to insufficient stocks of ammunition or POL.

d. The Resupply Function.

(1) Gamers initiate the resupply function of DAME by means of the
combat support worksheet discussed in Chapter 2. Once a determination has
been made to resupply a unit, the gamer must first determine the distance from
the unit to be supplied to the supply point. This is simply measured as the
appropriate road and/or cross country distance from supplied unit to supplying
unit. The gamer must then determine whether the unit is to be resupplied with
POL and/or ammunition. After making this determination, the gamer looks to
see the number of cargo trucks available and accesses the appropriate resupply
tables. (See Tables 6-1 to 6-8). In the case of Blue the table accessed will
depend upon the type of unit to be supplied (artillery, armor or mech task
force). The amount of fuel and ammunition that can be supplied to a given
unit is a function of the distance involved and the number of supply
vehicles. For example, an artillery battalion 40 kms from a resupply point
with 10 tankers available for resupply purposes can supply 36,585 gallons of
POL in a game turn. Ten ammunition resupply vehicles can supply 156 short
tons of ammunition to an artillery unit.

(2) The gamer must now turn to that portion of the gamer worksheet
(see fig 2-3) whicn deals with resupply (logistics and supply point columns).
This worksheet, updated by the gamer, will be input into the computer by the
controller.

(a) Logistics column of Gamer Worksheet.
1. "MISSION" indicates the new mission of the unit in
question. Since consumption is based partially on mission profile, it is

important that this is properly updated (simply cross out the old value and
write in the current mission number).

47




P

e

18

4
!
1« ¥ OF
- RKS .
4 pisT vX_| 1 2 3 4 2 [} L 8 9 10
10 km 25.4 {1 50.8 | 76.2{ 10l.6| 127.0 | 152.4 | 177.8 | 203.2 | 228.6 | 154.0
b 20 21.0 | 42.0 | 63.0 84.0{ 105.0 | 126.0 | 147.0 | 168.0 { 189.0 | 210.0
[ 30 17.9 | 35.8 | 58.7 71.61 89.5 ) 107.4 1 125.3 | 143.2 | 161.1 | 179.0
40 15.6 | 31.2 | 46 .8 62.4{ 78.0 93.6 | 109.2 | 124.8 | 140.4 | 156.0
4
‘ 50 13.9 | 27.8 | 41.7 55.6] 69.5 83.4 97.3 1 111.2 j 125.1 | 139.0
rj 60 12.4 | 24.8 | 37.2 49.6| 62.0 74.4 36.8 99.2 | 111.6 | 124.0
70 11.3 | 22.6 | 33.9 45.21 56.5 67.8 79.1 90.4 { 101.7 { 113.9
3
H“ U 10.3 | 20.6 | 30.9 41.2| 51.5 61.8 72.1 82.4 92.7 | 103.0
90 9.5 | 19.0 | 28.5 38.01 47.5 57.0 66.5 76.0 85.5 95.0
100 8.6 | 17.6 | 26.4 35.21 44.0 52.8 61.6 70.4 99.2 88.0
Q—( 120 7.7 | 15.4 | 23.1 30.8] 38.5 46.2 53.9 61.6 69.3 77.0
9
S
Table 6-1, Blue Arty Bn ArMO Resupply.
SOURCE: Reference 63, 29.
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%Rgg 1 2 3 4 5 6 7 8 9 10
DIST V = £ 4 = 2 2 L £ 2z =
10 km | 5517 | 11194 | 16791 | 22388 | 27985 | 33582 | 39179 | 44776 | 50373 | 55970
20 4762 9524 | 14286 | 19048 | 23810 | 28371 | 38333 | 38095 ) 42857 | 47619
30 4132 8264 | 12397 | 16529 | 20661 { 24793 [ 28925 | 33058 | 37190 | 41322
40 3658 7317 | 10976 | 14634 | 18213 | 21951 | 25610 | 29268 | 32927 | 36585
50 3275 6650 93825 | 13100 | 16376 | 19651 | 22926 | 26201 | 29476 | 32751
60 2964 5929 8893 | 11858 | 14822 | 17786 | 20751 | 23715 | 26680 | 29644
70 2712 5425 8138 | 10850 | 13563 | 16275 | 18988 | 21700 | 24413 27125
80 2496 4992 7487 9983 | 12479 | 14975 | 17471 | 19966 | 22462 | 24958
90 2311 4622 6934 9245 | 11556 | 13867 | 16175 | 18490 [ 204301 | 23112
100 2155 4310 6466 8621 | 10776 | 12931 | 15086 | 17242 | 19397 | 21362
120 396 3793 5689 7585 9432 | 11373 | 13274 | 15170 | 17067 { 18963
Table 6-2. Blue Arty 8n POL Resupply.
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10 km| 4546 | 9091 | 13637 | 18182 | 22728 | 27273 | 31819 | 36364 |40910 | 45455 A
20 3979 | 7958 | 11936 | 15915 | 19894 | 23873 | 27852 | 31830 | 35809 | 39788
30 3529 | 7059 | 10588 | 14118 | 17647 | 21176 | 24706 | 28235 | 31765 | 35294
40 3178 | 6356 9534 | 12712 | 15890 | 19068 | 22246 | 25124 |28602 | 31780 \
50 2885 | 5769 8654 | 11533 | 14423 | 17308 | 20192 | 23077 |25961 | 28846
60 2641 | 5282 7922 | 10563 | 13204 | 15845 | 18648 | 21126 |23767 | 26408
70 2439 | 4878 7137 9756 | 121951 14634 | 17073 | 19512 (21951 | 24390
80 2262 | 4525 6787 9050 | 11312 | 13574 | 15837 | 18099 | 20362 | 22624
90 2110 | 4219 6329 8439 | 10549 | 12658 | 14763 | 16878 | 18987 | 21097
100 1979 | 3958 5937 7916 9895 | 11873 | 13862 | 15831 {17810 | 19789
120 1798 | 3517 5276 7034 8793 | 10551 | 12310 14068 | 15827 | 17585
Table 6-3. Blue POL Resupply (MECH BN TF).
4
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10 km| 54541 10909 | 16364 { 21818 27273 | 32727 | 38182| 43636 49091 54545
20 4658 9317 | 13975 18634 | 23292 27950 | 32609 37267 | 41926 46584
30 4054 8108 | 12162 | 16216 { 20271 | 24325| 28379 32433| 36487 40541
40 3597 7194 | 10791 | 143881 17986 | 21583} 25180 28777 32374| 35971
50 3226 6452 9677 | 12903 ) 16129 | 19355 22561 | 25806 29632 32258
bu 2924 5848 8772 | 11696 { 14620 | 17544} 20468 | 23392 26316 29240
70 2679 5357 8036 | 10714 | 13393 | 16072 18750 | 21429 | 24107 | 26786
<V 2467 4934 7401 9868 | 123306 ) 14803 ) 17270} 19737 | 22204 24671
9 2287 4573 6660 9146 | 11433 | 13720 | 16006 | 18293 | 20579 22866
100 2134 4267 6401 8535 | 10669 | 12802 | 14936 | 17070 19203 | 21337
120 1680 3759 5639 7519 9399 | 11278 | 13158 15038 | 16917 { 18797

Table 6-4. Blue POL Resupply (ARMOR BN TF).
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10 km 9 | 17.8 | 26. 35.6 | 44.5 | 53.4 | 62.3 | 71.2 | 80.1} 89.0
2V .7 115.4 t 23. 30.8 | 38.5 | 46.2 | 53.9 | 61.6 | 69.3] 77.0
3u .9 [ 13.8 | 20. 27.6 1 34.5 | 41.4 | 48.3 | 55.2 | 62.1] 69.0
40 .2 | 12.4 | 18. 24.8 | 31.0 | 37.2 | 43.4 | 49.6 | 55.8] 62.0
50 .6 | 11.2 | le6. 22.4 1 28.0 | 33.6 | 39.2 | 44.8 | 50.4] 56.0
60 .1 110.2 | 15. 20.4 | 25.5 | 30.6 | 35.7 | 40.8 | 45.9] 51.0
70 g 9.4 | 14. 18.8 | 23.5 | 28.2 | 32.9 | 37.6 | 42.3] 47.0
80 .4 8.8 | 13. 17.6 | 22.0 | 26.4 | 30.8 | 35.2 | 39.6] 44.0
90 ol 8.2 | 12. 16.4 | 20.5 | 24.5 | 28.7 | 32.8 | 36.9| 41.0
100 .8 7.6 { 11. 15.2 1 19.0 | 22.8 | 26.6 | 30.4 | 34.2] 38.0
120 .4 6.6 | 10. 13.6 | 17.0 { 20.4 | 23.8 | 27.2 | 30.6] 34.0
Teble 6-5. Blue AMMO Resupply (MECH BN TF) .




TR ————y T

¥ OF T ]

prsT V-KRKS 1 2] 3| &l s| s| 2|8 | g | w
10 km ] 13.1 1§ 26.2 39.3 52.4 | 65.5 78.6{ 91.7 104.3 117.9 131.0
20 11.5 23.0 34.5 46.0 57.5 69.0 80.5 92.0 103.5 115.0
30 10.1 20.2 36.3 40.4 50.5 60.6 70.7 80.8 90.9 101.0
40 9.1 18.1 27.3 ] 36.4] 45.5| 4.6 63.7 72.8 8l.9 91.0
50 3.3 le.6 | 24.9 33.2 1 41,51 49.8] 58.1 66.4 74.7 83.0
6u 7.6 15.2 22.8 1 30.4 | 38.0 | 45.6 53.2 60.8 68.4 76.0
70 7.0 14.0 21.0 28.0 35.0 42.0 49.0 56.0 63.0 70.0
30 6.5 13.0 19.51 26.0 | 32.5 ]| 39.0 45.5 52.0 58.5 65.0
90 6.0 12.0 1.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0
100 5.7 11.4 17.1 22.8 28.5 34.2 39.9 45.6 51.3 57.0
120 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Table 6-6. Blue AMMO Resupply (ARMOR BN TF),
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psrves| L | 2 | 3 | a4 | s | e |z | &8 | 2| W
10 km 10.50 21.00 | 31.50 | 42.00 52.50 | 63.00 73.50 | 84.00 94.50 105.00
20 8.88 17.76 | 26.64 | 35.52 44 .40 53.28 | 62.16 71.04 79.92 88.80
30 7.86 | 15.72 | 23.58 } 31.44 | 39.30 | 47.16 | 55.02 | 62.88 | 70.74 78.60
4qu 6.99 13.93 20.97 27.96 34.95 41.94 | 48.93 55.92 69.91 69.90
E 50 6.30 12.60 16.90 25.20 31.50 37.80 | 44.10 50.40 56.70 63.00
E 60 5.70 11.40 17.10 | 22.80 28.50 34.20 § 39.90 | 45.60 51.30 57.00
- JU 5.25 10.50 15.75 21.00 76.25 31.50 36.75 1 42.00 | 47.25 52.50
3 80 4.54 J.69 14.54 19.38 24.22 29.07 33.92 38.76 | 43.60 45.45
F 90 4.96 3.97 13.46 17.94 | 22.42 26.91 31.40 35.86 | 40.36 44 .85
'.‘ 100 4.165] 8.37 12.56 16.74 | 20.92 | 25.11 29.30 | 33.48 | 37.66 41.85
! 110 3.75 7.50 11.25 15.00 18.75 22.50 26.25 30.00 33.75 37.50
120 3.69 7.38 11.07 14.76 18.45 22.14 25.63 29.52 33.21 36.90

Table 6-7. Red AMMO Resupply,
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{ pery| 1| 2 3| 1 5 6 7 b v |1
E 10 km | 328 6561 9841 13122 16402 19682 | 22963 | 26243 | 29524 | 32804
f 20 2842 | 5683 | 8525 | 11367 14208 1 17050 | 19892 | 22733 | 25575 | 28416
i! 30 2564 | 5128 | 7693 | 10256 | 12821 15385 18949 | 20513 [ 23078 | 25642
40 2205 | 4409} 6614 8818 11023 1 13228 15432 17637 19891 22046
[ 50 1966 3972 5958 7944 9930 11916 13902 15388 17874 19360
:‘ 60 1087 3615 5427 7229 9036 10844 12651 14458 16266 18073
70 1661 | 3322 1 4983 6645 8306 9967 11625 | 13289 14950 | 16612
o0 1535 3069 4604 6138 7673 9207 10742 12277 13811 15346
90 1426 2852 4278 5704 7130 8556 9982 11408 12834 14260
‘ 100 1334 2668 4021 5335 6669 8003 9336 10670 12004 13172
: 110 1236 1473 3709 4945 6162 7418 3654 9890 11127 1236
E 120 1180 2359 3539 4718 5898 7077 8257 9436 10616 11795

Table 6-8. Red POL Resupply.
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2. "RESUPPLY-AMMO" indicates the amount of ammunition (in short
tons) that he wishes to resupply that unit. Insure that this number is
consistent with the number of supply vehicles available and the supply
distance involved and recall that this value is thei. derived from the
appropriate resupply table.

3. "RESUPPLY-POL" indicates the amount of POL to be resupplied
to that unit.

4. "DIST KM" indicates the distance that unit will travel during
I

the current CI (see para 7, MOVEMENT).

(b) Supply Point Column,

1. "FRACTION POL TK" refers to the fraction of cargo trucks
(item 9 in equipment list) which are fuel tankers. This fraction changes only
if fuel or ammo trucks are added or replaced in the unit during the game. The
fraction must then be re-calculated.

2. "POL" indicates the amount of POL that a unit has distributed
to another unit. This entry will generally be updated when the unit in
question is a supply point. For example, a FARP distributes 1,000 gallons of
POL. The gamer will simply write "1,000" in the "SUPPLY PT POL" column for
the appropviate unit.

3. "AMMO" indicates amount of ammo distributed by the unit to
other units. Note that it is important in every case to “"zero-out" all
changes made to the worksheet from the previous turns, otherwise these will be
input as valid parameters for the next turn. For example, a unit that had
received 50 tons of anmunition in the previous turn will continue to receive
50 tons of ammunition on each subsequent turn unless this value is changea to
zero.

(3) The gamer should also carefully note the amount of supply he has
available for that turn as indicated on the unit status report. Supply assets
incur casualties just as combat systems do.

7. GAME OPERATIONS - MOVEMENT.
a. General.

(1) The section on movement provides the gamer with a set of
consistent rules with which to maneuver his combat dand support units. These
rules apply to movement prior to actual combat.

(2) Advance rates during combat are determined by the controller.
The controller(s) must decide whether a force is able to advance based on
considerations of maneuver, firepower, and combat service support. Generally,
an attacking unit may advance against an opposing unit when it has a combat
advantage of 2:1. Other considerations tnat impact on advance rates include
the following factors:
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(a) In addition to casualties and damage, artillery fires affect
rates of advance as follows:

1. Artillery fire on an attacking non-mechanized infantry
unit halts that unit in place for 30 minutes.

2. Artillery fire on a defending unit permits the attacking
force to advance at an accelerated rate depending on the type of attacking
unit.

3. Artillery fire on mechanized units causes casualties
only to exposed personnel.

(b) Effects of nuclear fires will be determined by target
analysis using Table 7-9. This table generates tree blowdown and rubbled
areas which preclude maneuver.

(c) Degradation to command and control may slow unit advances.

(d) Failure to conduct combat service support actions, such as
POL resupply, will affect advance rates as determined by the controller.

(e) Advance rates will be affected by obstacles as well as
nuclear and chemical contamination of terrain.

(f) Air interdiction will affect advance rates as determined by
the controller.

b. Ground Movement Rates.

(1) Sustained movement rates prior to combat are summarized in
Table 7-1.

(2) Movement rates are degraded when the force is being interdicted
by air or artillery fire. Reductions of up to 75 percent may be assessed
based on the type and quantity of combat, etc.

(3) After an attack against a defended position the attacking unit is
delayed from further movement for a period of 3 hours.

(4) Blue and Red chemical contamination uses a simple area
calculation. Using a simple template, the affected contamination areas are
indicated on the playing map. Template areas are indicated in Table 7-2. The
width of the affected area is at right angles to the firing line. Air
temperature is assumed to be HUOF.
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Table 7-1. Movement Rates

DAY NIGHT
TRACK/TRUCK PTRSONNEL TRACK/ TRUCK PERSONNEL
Primary Road 720 KPH 3 KPH 10 KPH 3.5 KPH
Secondary Road 10 KPH 2.5 KPH 5 KPH 3 KPH
Trails 6 KPH 2.5 KPH 3 KPH 3 KPH
Cross Country:
Mixed 10 KPH 2 KPH 8 KPH 3 KPH
Mountains RESTRICTED TO ROADS RESTRICTED TO ROADS

Notes: MWeather factors will degrade the above rates accordingly:
Snow: .50 of existing rate
Rain: .75 of existing rate

Movement through chemical and nuclear contamination will
affect movement as follows:

Chemical: .95 of existing rate

Nuclear: .9 of existing rate

SOURCE: Reference 30.

Table 7-?2. Contaminated Areas Generated by Chemical Munitions

Affected Area

Force Blue Persistent Red Persistent Duration (days)
Battery 320m x 730m 180m x 320m 10
Battalion 800m x 730m 380m x 320m 35

SOURCE: Reference 63.
¢c. Air Movement Rates.

(1) Generally, air movement applies to the Blue forces using the
UH-60A. The following rules apply:

(a) Sustained speed is 150 KPH. This figure includes factors
for refueling and maintenance deltays.

8
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(b) Aircraft operational readiness (OR) rate is .81 of aircraft

available.

(c) The following relationship determines the time to move troops
from an origin point to a destination; tioops are considered to move with
personal gear, individual weapons and assigned AT weapons. Vehicles are not
flown by UH-60A:

ID/150 + (INF * R7)/(HTC * HA * .8} * 150)

H

Time

where ID initial distance from CSAB to pick-up point

INF = number of infantry to be lifted

RT = round trip distance from origin to aestination
HTC = helicopter troop capacity

HA = helicopters available

150 = sustained speed of UH-60A (in KPH)
.81 = UH-6UA availability rate

The arrival rate of troops may be assumed to be a fraction based on time
required to move the entire force.

(d) Helicopters will be attrited by controller judgment subject
to mission use, ADA exposure, etc. The total of 1ift helicopters available
will be posted on the CSAB map symbol each CI.

{(e) Blue forces may dismount TOW and move it by helicopter by
allocating one-half helicopter sortie per TOW moved.

(2) Red air movement will utilize HIP, HOOK, and HALO helicopters for
troop and equipment 1ift. The equation above will be used to generate travel
time using the following factors.

(a) Payload (troop capacity) of the followinyg helicopters is HIP
(28), HOUK (55), and HALO A (80).

(b) Sustained speed for Red helicopters is 120 KPH.
{(c) Helicopters will be considered to have their normal
operating range. However, due to tactical considerations, Red airmobile

operations will be limited to a maximum of 5U km forward of Red ground units.

(d) Red helicopters have an OR rate ot .76 of available
helicopters.

(e) Helicopters will be attrited by gamer Judgment subject to
mission use, AUA exposure, etc. A running total of Reu troop 11ft helicopters
will be posted on the unit symbol.

d. Countermobility.
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(1) General. Countermobility measures are used to impede the enemy's
ability to move and maneuver. These measures generally involve the
modification of the terrain within the battlefield environment and include the
use of minefields, the creation of physical obstacles, and delays caused
primarily by the effects of nuclear explosions.

(2) Minefields. There are several types of minefields as well as
several methods and procedures for breaching and laying them.

(a) Table 7-3 provides gamer rules for mine emplacement.

{(b) Table 7-4 indicates minefield breaching times and
requirements,

(3) Obstacles. Obstacles are employed to canalize, direct, restrict
or stop the movement of an opposing force. However, obstacles affect friendly
as well as enemy troops, and controllers will impose appropriate delays in all
cases.

(a) Table 7-5 is used for gaming estimates of types of material
and manpower requirements for artificial obstacles.

(b) Table 7-6 lists the material and labor requirements for
constructing 300-meter sections of various types of barbed wire obstacles.
This table and the following rules of thumb may be used to estimate the
material, manpower, and transportation requiremenis for barbed wire obstacles.

1. Length of tactical wire entanglements is 1 1/2 times the
length of front times the number of belts.

2. Length of protective wire entanglements is 5 times the
length of front times the number of belts. Protective wire for units is 2 1/2
times the c-verage platoon frontage times the number of platoons involved.

3. Length of supplementary wire at the FLOT is 1 1/4 times
the length of front times the number of belts. Length of suppliementary wire
behind the FLOT is 2 1/2 times the distance from the FLOT to the rearmost
reserve unit times the number of belts.

H0




sapnyout

X3NNY SBO/HINT Ny d0 Sdu0d 111 340HN3 WoMd
XTONHJY 31071580 QYO LS.

.wmouuﬁ:o;?mu_:uue.u
TIMOIY 30 1e3Aw OOY 33) 1B DMEDIDUY sajIluerny ¢
*Butpiosel pue 'OuTatew ‘Buyits O17143UTw 10) 218SUACGWOD 0) 10310P; ¥Z

*Inoy-uvew 13d Sautw ISBTq Jy 91 10 ‘vorieuowlbi Iy gy 8 10 ‘v v jo 3jes Buider uo pases 31e sinou-uew

(11 sy

UOT3TS00WOD I33SN[D F0I Y3 3I3ym SPIBTJ3uUTW Z-Z-] PUB [-T-1 a 10) 303043) z-7-1 ST Pasn u07)1sadw0d 1335012 31 °¢

110138y 433)8S §0T Pue [ BUN[ T S[EINT AuTw ¢
*A1aA130adsal ‘y{w pur ‘TN ‘STW ale sautw 3selq S1ady pue bely siety ‘jy -
. :saynu A1ojeue(dxy

09 oave (141 €076 [(¢e {989 <0Gy 414 €29 659 3 8 L4 11

09 oone 6LZ 9L°¢ 62°Z [ArALe LU €101 £29 [AL1 6 g v Z

0s 0002 veZ 'z (s°1 87 LE¢ 9L €171 €29 791 8 8 v {

o¢ 00zt 0ct 16°1 Lt 17092 698G Z1¢ 1€ 791 € 4 4 1

0¢ 00zt (8 89°1 00°1 G 822 06" vl n91 791 € 1 { [

(SuIanob 1oAY (Sul3acb M) 34 No ur SuUc} Ul 3sSPIQ be1y 1y iserq  bery |y
s3a2id Jo  a1m yo sInoy duwnp 16 obied g awNToA T EM slady Siady 1bl siady siady

I3QuNN S13}9W -uen sd1l1is

SauTw pajeld S3UTW palet) [1511Nbay SauTw Ky1suag

I10j palITnbal SaraTyap

SNOTIYYI0 (IITINIW MO SINTWINO I NOT L DVSAnL O W THILYW "YU - £/ agqey

61

-




P g——

- *Z9 ddusda4sy  133uN0S

", ‘prary 3yl butrasoo
. suodeam 13430 JO A13y(T131e 3TT1Isoy jsutebe sayr) A1ajjeqrajunan pos uotiealrasqo Awdua jo Butuaalds ‘ra'y
O 1S2INSEAWI3IUNOD SN [PWIOU Pue A3TATIOR Awaua 31n1apow pue AJTITUISTA JO Suot13Tpucd abeisae vodn paseg 310N

62

) ydy g = paadg ATITYaA T 13170y

3 1jopuels Wy 8 vasw ‘alizeud autll pal1adold 33x20y
*330U 333G G --G'¢ (o) 1 onadiuy ailoyjebueg
’ 3TQUISSE 07 SINOUUBW §--9+ 8-9 1 (117 puDwt() £GTW 29eUS UoT3TToWaQ
P n01-0v 9 TYEW 'S31EBUS UOTITTOWaN)

,

aa1507dx3

f, *330u 39g 1vZ-027 B SOATSUTIX3 10 21101 Ay (eAOWIY

i *3j0u 9ag £¢-L2 (auep ayapyaa Aem-auny g butgoid AQ palsisse f10312333p AQ uUOT3Ed0"
" *330U 336 yh-8¢ (3uRy 3T0TyaA Aem-3ua) ¢ SaATsnTdxa 10 adol AQ [eAowdy
, *3j0u 335 7Z-91 (uiediooy) 1 Buiqoad Ag uoiieson
_A. 1enuen

, S$1a3aw 001 (sio3aw Uvy

, Jod 1ba Aaury palv oYW

f\ SYIewmIy SINMY-ubti 10 Ypgm

k.

SINTN TN B WIMIYW by Wil l ONDYYI/ONTHOU T Tiud3AY Q131NN "p-!
. alae}
3

4

h

b

b




*(sadjawoy Ly saenbs 0Oy) satdoe3isqp

LB1D1 3134y 403

sjuawaairnbay abeuaary

‘G-, 91qe}

*obed Buimo| |04 UO S330U 33§

CERICEIACEK]

thep Jy-01)
20 ¢'0 v'0 50 IS4 9°¢ 'y 0°$ €9 TR €<l S 9l shep-uoireliey (¢
(Law Qf)
2°Le 46l 0°¢y 0°¢9 6" 1R 9°28¢ 9216 9°96¢ S {S¢L TR 0 U9 ‘1 U s T SINDY-LLLIETY L2
. 13moduey
) SU0Y
a°0¢ ¢ 9°¢g 9°6¢L $°692 €72L¢ €616 1°019 §°228 2 €ug 1 (R UTN ¢ Lgete JUIWAINSEIR 61
0°0¢ 6°2¢ L6y $'2ZL v 10¢ 9°61Y L6565 €°659 0928 TRE R V0261 2 162'2 suuy 104s g1
(e3) s[y02
9'86 9°86 9°86 986 018’y o 18z'y (IR T TAR 01821 U SPER Vs By ¢
(s{931 pA QQv)
€z §'e v 9°s L7801 0011 grott 07021 0°ve0' [ (RTARE 6°2L1°1 EAUAVARY 3lfa pagreg 91
. (ar)(reioy)
n-uot'g 0°00l'y 0-001'¢ 0°onr's 0°009'¢s  0°00s‘'wS  0°00¢‘09  0°00F's9  0°009°38 0°06G6'€6  0°0uUB'C6 0 U00‘ES SaA1so[dx3 gt
00 0°0¢ 0°0L 07001 005z 0°00¢ 0°8s¢ 000y 0n°aLy'e 0°s<g’z 0°6L2's 0°559°¢ sarely dr1y wi
(ea) pajiosse
0"ty 0°¢81 0°Leg 0°66Y IRS{41 0°L00°2 0°L£9'2 0°96¢ ‘¢ N°695‘n Ggzal's 0°em8‘Z1 0719091 sadymap ButITy (1
0°269°2 02682 0°'gez'n 0°IntL'e 0°'8L0' LT 0°¢86'€Z  0'mZ0°L¢  0°l16°2Zy  0°9£$°2¢ N'7/8‘00T 0°0Z8°CST 0°0L2'861 (B3) 3Ise(8 21
000t 0°006*Y 0°6L9'2 0°L10%n 0°¢SZ'SZ  0°¢95'9C  0'CI0'T6  0°Lv9'ss  0°966'ng 0°69%'€9  0°vig'd6 0-ZC1'8I1 (e3) -Deiy
tsaujw [3uuosiadiiw IT
(4yoea) ™
0°2ZvL 0°2Zn8 0°09¢‘1 0'0£0°2 0°Z10'v 0°6.0'9 o°me‘s 0°4L$°0T  0°6L9°6T 0°§68°62 0°8Lw‘vy  0°L11'8s Saulw quejfjuy 01 ©
1e71ajen
(wx) BujI1ad
S0 $°0 S0 1] 59 $°9 $'9 $'9 -v0d atdiIL 6
(wx) 3A7323)
o1 0T 01 o1 0°1 0ot 001 002 -01d puelis-r §
(ux) aced Z v
(94 (94 $°C sz 05t 0°%2 0°6Z 0°¢2 uoide 31gnog L
sjuawalbugiua 3l1(s-paqieq
(4oea)
0°¢2 01 01 01 0°9¢ 0°0¢ 0°'82 0°'8e (1°99 0 gy 0°89 0°sL s13je1d peoy 9
(4oea)
Q1 01 01 01 0°vl 021 0°8 09 0°0g 0°ss 0°¢l 0°¢ Stleqw ¢
(udea)
0°1 01 s{auung v
(4oea)
072 0°¢ 0§ 0°¢ 0z 0°g 0¢ 0'¢ sabprig yy ¢
(yaea)
02 0°¢ o' o' 0°sT 007 0°0¢ 0°5¢ 051 ung 0°¢¢ 0oy sabpj1q Ami ¢
saloe}sqQn
JUIW3ADW JUWBAOW JULWIAOW JUBWIAOW JUBW3AOW JU3NGAOW JUAWIAOW JUBWIALY JUSWIAOW JUSWSAOU Julw3AOW JHowIA0W
S Aday 3[NIT}410  @3RI3NOW Asey  "yy1p A19p I[NIT YT 3IRI3NOW Asey “3)Ip K13y, N0 4T SIEI3pPUN Ase] 11U pue waj]
suoyjelad) aATsuay i suotyelady apeihiollay Sunj e33d0 oslsuajan
<r Al 8 [il{ 6 8 L 9 3 y < 2z [
- - TS A SN -~ WeNees WO T




vy = RN A Ty
D o

o wr e

™

—_——.

L AR o o am o o Jmen L oaan)

-

Wo———
a

o

T— -

NOTES:

1. Terrain types having following characteristics:

a. Movement.

(1) Easy. Rolling or level, mostly open, trafficable land. (No one

obstacle or combination of obstacles comprises more than 25% of the

area.)

(2) Moderate. Low hills, scattered forest, poorly drained land. (Any

one type of obstacle or combination of obstacles comprises 25 to 50%

of the area.)

(3) Difficult. High hills, broken forests, poorly drained land. (Any

one type of obstacle or combination of obstacles comprises 50 to 75%

of the area.)

(8) Very difficult. Mountains, forests, marshes. (Any one type of
obstacle or combination of obstacles comprises 75% of the area.)

(5) The more trafficable the terrain, the more obstacles required.

b. Obstacles.

(1) Hills and mountains--steep slopes and rough terrain,

{2) Forests--dense woods with trees that are large enough to stop tanks.

(3) Marsh--wet, swampy, untrafficable ground.
2. Does not include tactical wire,.
3. Items 2-6. Indicates numbers of obstacles to be emplaced as a function of
terrain. For example, in "easy movement" type terrain 75 road craters are

required to impede enemy movement in 400 square kilometers during a defensive
operation,

4. Items 7-9. Indicates length of required barbed-wire entanglements as a
function of terrain.

5. Items 10-19. Indicates material requirements as a function of terrain.

6. Items 20-21. Indicates manpower requirements as a function of terrain.

SOURCE: Reference 62.
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Table 7-6. Material Requirements for Construction of 300 Meters
of Expedient Concertina Wire Entanglements

] 2 3
Kilograms of materials Man-hours
per 300 m of to errect
entanglement?d entanglement?
1 Type of entanglement Std concertina/barbed tape
2  Double-apron, 4- & 2-pace 1380/1050 59
3 Double-apron, 6- & 3-pace 1080/780 49
4 High wire (less guy wires) 1590/1200 79
5 Low wire, 4- & 2-pace 1080/840 49
6 4-strand fence 660/540 20
7 Double expedient concertina 2070/ 40¢
8 Triple expedient concertina 3120/ 99c
9 Triple standard concertina 2370/1620 30¢

diverage weight when any issue metal pickets are used.

BMan-hours are based on the use of screw pickets. With the exception of
the triple-standard concertinas, add 20 percent to the man-hours when driven
pickets are used. With experienced troops, reduce man-hours by one-third.
Increase man-hours by 50 percent for nightwork.

CBased on concertinas being made up in rear areas and ready for issue.
One expedient concertina opens to 6-meter length, as compared with 15 meters
for a standard concertina for ties.

SOURCE: Reference 62.
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{(c) Table 7-7 details obstacle construction data.
, (d) Table 7-8 may be used for initial estimates of materiel and
]E manpower requirements for the more common types of demolition tasks required
: in creating and removing obstacles.

o (4) Crater Delays. The net effect of delays due to craters is

similar to those caused by minefields and obstacles. However, these delays 4
. are of a more random nature, occurring intermittently throughout the
; battlefield as a result of the terminal effects of various munitions. It is
!! expected that delays on the integrated battlefield will be of a more

catastrophic nature.

: (a) The following outlines the effects of delays due to enemy air
action.

{' Delay (after)
arrival of men
Bomb weight and material Requirements for repair

100 1b None None

vzvv-‘-‘

300 to 600 1b 2 hr 1 engineer plat; 3
trailer loads timber
or equivalent

1,000 to 2,000 1b 4 hr 1 engineer plat; 6

trailer loads timber
or equivalent

(b) Delay and repair requirements for steel truss and ccncrete
bridges of substantial construction are as follows:

1. For railroad and wooden highway bridges a 100-pound or

heavier bomb causes the same delay and requirements for repair shown for 300
to 600 pound bombs in the above figure.

2. For pontoon bridges, a 100 pound or heavier bomb requires
a 1 hour delay after material for 1/3 (or four spaces) of the bridge is placed
at the site,

L4d G e s mes g

4 3. The above effects are for one hit; for more than one hit,
delay and requirements for repair are increased accordingly.

W

(b) Table 7-9 outlines the damage reduction rules for the effects
of nuclear blast. As a general rule of thumb the rate of clearance of tree
I blowdown resulting from a nuclear burst is 250 meters per engineer bulldozer
4 and associated equipment per hour.
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8. METHODOLOGY FOR COMPUTER ASSESSMENTS.

a. General. This section provides the methodology for the computer
routines in DAME. This section is primarily directed toward the computer
programmer/analyst, as opposed to the gamer, and provides a detailed verbal
description of the various sub-modules found in DAME. A code listing,
variabie 1isting, and data structure for each sub-module can oe found in
Appendix B.

b. Attrition Module. The ground attrition module is Program 1 on the
DAME menu. This program assesses losses to Red and Blue units from direct
fire, indirect fire, attack helicopters, Copperhead, and minefields. The
assessment methodology has been derived from the CACDA Jiffy IIl Wargame.
This methodology has been simplified to produce more generalized assessments.
Further information on JIFFY methodology can be found in reference 52.

(1) Grouping of forces. As previously discussed, the gamers are
required to group forces into sectors for attrition assessments. The
attrition module is then used to assess losses to these groups of forces based
on their composition, lethality, vulnerability, and the combat descriptors
determined by the gamers. Combat in DAME can be visualized as one "blob" of
forces pitted against another in combat, with a rudimentary battlefield
geometry and firing logic determining firing priorities, target exposure, and
other attrition factors.

(2) Rate of advance and suppressicn calculations. DAME calculates a
rate of advance which is expressed as the distance covered in a specific
period of time. The rate of advance used in DAME is based on firepower
scores. Firepower scores are simply numerical values assigned to weapons
systems which quantify their potential to inflict damage. The firepower score
used is a sum of the scores of direct and indirect fire systems involved in
the sector battle. The data base used was derived from historical rate of
movement data employed in JIFFY. These rates are based on an adjusted
firepower score and consider the effects of the tactical situation, smoke,
terrain, and visibility. The attacker-to-defender firepower calculation
expressed algebraically is:

-
“OAF * N, * FPS. * SM.
FPR = 5 ! L !
* 0 * [ * I
" OF Nk FPSk Smk
where:
FPR = firepower ratic
N = number of kth defending and ith attacking systems
FPS = firepower of ith and kth systems
UF = defender situation factor
AF = attacker situation factor
SM = fraction of 1th and kth systems not smoked
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The firepower ratio yields a value which is used to access a data base to
provide a movement value. This value may be modified by gamer judgment
depending on the game situation. The direct fire firepower score is also used
to generate a suppression factor for use in the direct fire assessments.

(3) Suppression. Suppression is played in DAME as a adecrement to the
number of weapon systems available to fire. Suppression is based on firepower
ratios as a measurement of the volume of fire and is adjusted for the
vulnerability of each particular weapon system. The weapon systems of the
maneuver and fire support elements of the opposing forces are considered. The
firepower ratio used for the suppression factor of maneuver weapon systems of
the fire support elements are generally considered to be beyond the direct
fire range of the maneuver element weapon systems. Therefore, the firepower
ratio used to determine the fire support suppression factor is the fire
support firepower ratio. As defined above, the fire support firepower ratio
is determined by the number of air defense artillery ana missiles, mortars,
fielc artillery and rockets, and tactical aircraft. Values for the
suppression factor are derived from RAC's Theater Battle Model-68, and are
identical to those used in Jiffy.

(4) Generalized assessment. Except for minefield and chemical losses
combat is determined in a nonlinear fashion. The generalized form of the
equation is: R

; SSI\Pik ik
st mans U k
k

where, for i on k engagements:

Kk = the number of targets killed by all firers
Tk = the number of targets engaged
Rik = the number of rounds fired by weapons i1 at target k
SSKPik = single shot kill probability of weapons i on target k

This equation assumes:

(a) Each target has probability of 1/T; that it will be selected to be
shot at for each round fired.

(b) The rounds are uniformly distributed against all appropriate targets.

(c) Each firing is an independent event; a target may be engagea more
than once, even after beiny damaged or killed.

(5) Indirect fire assessment. The indirect fire assessment
determines the materiel and personnel losses from artillery and mortar systems
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and losses to vehicles from Copperhead. The assessment methodology is one-
sided and is repeated for all indirect fire weapon-target combinations. The
methodology addresses each force, in turn, and computes the expected numbe: of
casualties a force's indirect fire assets can inflict on the opposition as
determined by the number of each specific area target contained in the enemy
force, the number of battery missions available for firing at each specific
area target, and the combination of these parameters in the nonlinear
assessment equation. The computed losses are not subtracted from the force p
until all assessments in a phase of indirect fire combat have been made, so
the order of assessing the forces does not affect the outcome.

(a) Assumptions.

1. Battery missions are generated from the Red/Blue
Indirect Fire Worksheets, which aggregate all artillery types available into a
single equivalent.

2. The number of effective missions fired in a sector
battle is a gamer determination based on firing position, rate, and ammunition
and weapon availability.

3. Area targets are homogeneous and generally company size.

4. Both the Blue and Red forces have the capability to fire
improved conventional munitions-dual purpose (ICM-DP).

5. Crew casualties are assessed in proportion to the number
of crew served weapons and vehicles lost.

6. Mounted infantry casualties are assessed in proportion
to personnel carrier losses.

7. Infantry ma*criel losses are assessed in proportion to
infantry personnel casualties.

8. A CLGP mission consists of two rounds fired at an 1
interval of 20 seconds. Two CLGP missions may be fired for each 8 tube -
155mm howitzer battery mission available, but every CLGP mission reduces the
battery missions for conventional fire by 1/4 of a mission, and the 8 tube -
155mm howitzer battery mission will be reduced by 1/3 of the mission. CLGP
rounds are fired at direct fire systems.

(b) Area targets. The indirect fire weapon systems fire at
targets that are composed of homogeneous elements (weapon systems). The
targets are typically company size, meaning the number of elements in a given
target represents the expected number found in a company size area. The
number of the kth type area targets (ATk) in a force is determined by the
following equation:
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AT = Ng » Qk/Eg

where for the kth type weapon systems:

ATk = the number of .rea targets in the force.

Qg = the probability that the area target will be acquired and targeted.
Nk = the number of elements in the force.

Ex = the number of elements in an area target.

(c) Fire distribution. The number of battery missions fired at
each specified type of target depends on the distribution of the inagirect fire
battery missions available to be fired. The fire distribution is determined
by an algorithm that considers a targeting scheme and the LEGAL MIX V concept
of military worth of the target. In general, indirect fire battery missions
are distributed among all appropriate targets according to the expression:

ATk- ka . FACk

(ATk‘ ka"FﬂCk)

FOF, =

all k
where for the kth type of area target:

FOF, = the fire distribution factor.

AT, = the number of area targets.

MW, = military worth (target value) of target cluster.

FACk = fire allocation constant which filters out inappropriate targets,

such as direct support fires targeted at artillery targets.
(d) Available battery missions. The battery missions available
are manually computed, as explained in the attrition rules section. Battery

missions are either direct support or counterbattery missions as determined by
the gamer. The distribution of battery missions is given by:

BM = MA + FDF, » DSF

where for k type area targets

BM, = number of battery missions fired
MA = total number of missions available
USF = fraction of missions in direct support. Becomes (1-DSF) for

counterbattery assessments,

(e) Fractional damage. Indirect fire weapon system
effectiveness is based on a measurement known as fractional damage.
Fractional damage is that portion of a target complex that is expected to be
damaged for each indirect fire battery mission fired at the target. Since
Cannon Launched Guided Projectiles (CLGP) rounds are firea at point targets,
and not area targets, fractional damage is not a meaningtul measure of
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effectiveness for them. CLGP assessments are discussed in subparagraph (g)
below.

(f) Indirect fire assessment algorithm. The form of the
generalized assessment formula that calculates the expected number of
personnel casualties and materiel losses as a result of the indirect fire
combat is: Bl

i

\ FO, k
Pk, = 1= 1| —
AT,
i

where for the ith type firers shooting at the kth type area targets:

* ATk * Ek

[UFKg = the number of target elements killed by all indirect fire weapons.
FD, = the expected fractional damage to the area target for each
indirect fire mission it receives.
AT = the number of area targets.
BM, = the number of battery missions fired at the area targets.
Ex = the nuinber of elements in an area target.

(g) CLGP. Cannon Launched Guided Projectiles (CLGP) are played
in the game as Elue indirect fire weapon systems that fire at point targets.
CLGP missions are fired by 15bmm howitzers, towed or self-propelled. A CLGP
mission is considered to consist of two 155mm tubes firing one round each, 20
seconds apart. Guidance for the CLGP rounds is assumed to be provided by a
ground locator laser designator (GLLU). The number of CLGP missions available
to be fired is equail to twice the number of 155mm 8-tube battery missions
available. Since a CLGP mission requires two tubes to fire, the number of
available 155mm missions for an 8-tube battery is reduced by 1/4 of a mission
for every CLGP mission fired.

1. The CLGP missions are fired at Red armor vehicles, which
include tanks, BMPs, BRDMs, BTRs, and mounted air defense weapons. Smoke does
not degrade the allocation of artiliery targets to CLGP. Because the CLGP
missions are fired at these point targets, their fire distribution algorithm
differs from that of the otner indirect fire missions. The CLGP fire
distributicn 1s expressed as:

N, * OA* SMk' ka

— k k
y FUF, =
® K z ,Nk Ol\k SMk ka
} all K
o
1
®
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where for the kth type target:

FOF, = the fraction of the CLGP missions to be fired against the kth
type weapon systems.
N = the number of kth type weapon systems.
OAx = operational availability.
SM¢ = the percent of unsnioked targets (SM = 1 for artillery targets).
MW, = target value of target K.

From this expression it may be observed that the number of CLGP missions fired
at each type of weapon system target is proportional to the weighted value of
those weapon systems engaged in combat.

2. The assessment equation for CLGP missions was derived
from the same general form as was the indirect fire assessment equation. The
CLGP assessment equation is expressed as: °

T k

PK, * LDS | e

cLPk, = |1 - (1 - * N, % A * PSN * i
\ M, % OA * PSN, Sit,

where, for each CLGP round fired at the kth type weapons, with N and OAy
as defined above:

CLGPK, = the number of kth type weapons killed.
PKx = the probability of killing a kth type weapon for each CLGP
round fired.
LDOS = the probability the ground locator laser designator (GLLD) is not
suppressed or the survivability of the aerial designator.
PSN = percent of force deployed forward.
SM = the percent of unsmoked targets.
Rk = the number of CLGP rounds fired at the kth type weapons and is
expressed by:
Rk =2+ M= PAQ - PD*TD
where:
M = number of missions fired.
PAQ = an atmospheric degradation factor.
TO = a terrain degradation factor.
PD = a degradation factor accounting for suppression of the designator.

{h) Other assessments due to indirect fire combat. Since the
indirect fire combat assesses dismounted infantry and crew-served weapons
fosses only from indirect fire, additional attrition of crews, mounted
infantry personnel, and the materiel losses associated with infantry
casualties are made in accordance with the methods presented under intantry
assessments.
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{6) Minefield attrition.

(a) General. The minefield assessments determine the attrition
of dismounted infantry personnel and armored vehicles as a result of an
attacking force passing through a mined sector using "bull" tactics or a hasty
breach technique. The methodology considers both conventional and FASCAM
minefields against attacker weapon systems; defenders are not assessed. The
expected losses are determined linearly based on mine density and the
minefield-sector geometry. The data for conventional minefields are extracted
from the Army field manuals on maneuver control (FM 105-5 and FM 90-7) and
Tandmine warfare (FM 20-32). The mine effectiveness data consider antitank
(M15), antipersonnel blast (M14), and antipersonnel fragmentation (M16) type
mines.

(b) Assumptions.

1. Attacking weapons systems are considered to be dispersed
uniformly across the trafficable terrain of the sector.

2. The Red force is using a hasty breach technique to pass
through the minefield. If the Red force is bypassing, clearing, or
leliberately breaching the minefield, they should suffer no attrition from the
minefieid.

2. The minefields are composed of both AP and AT mines.
4. Conventional minefields are a minimum of 150m in depth.

(c) Minetieid characteristics. Minefields are generally
characterized by their mine density and length of frontage. Conventional
minefields are considered to be a minimum of 150 meters in depth. The
algorithm considers standard density minefields, Coverage and width of
minefields are determined by gamers in the process of allocating forces to
combat.

(d) Sector-minefield geometry. The portion of the attacking
force's armored vehicles that will pass through a minefield is determined by
the geometric relationships between the force, the sector frontage, and the
minefield. The specific relationships of interest are the fractions of the
minefield that can and cannot be bypassed by the attacker as described below:

1. The fraction of the minefield that cannot be bypassed is
determined subjectively, external to the methodology. This judgment is based
on the axis ot advance uf the attacker with appropriate terrain
considerations. The specification of this relationship reduces Lhe amount of
minetield frontage through which an attacker must advance.
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2. The amount of trafficable terrain in the sector, like
the fraction not bypassed, must be qualitatively assessed with military
judgment. It is simply an estimate of the amount of terrain (given i meters
of width of the sector) that is trafficable to armored vehicles. If it is
assumed that the armored vehicles and personnel, if dismounted, are uniformly
distributed over the trafficable terrain, the probability that each vehicle or
dismounted infantryman encounters the minefield is given by:

F « (MF)
PCOV = ?y
t
where:
PCOV = the probability an attacking weapon system encounters the minefield.

Foy = the fraction of the minefield not bypassed.
M¥ = the minefield frontage in meters.
Tt = the amount of trafficable terrain in meters.

(e) Assessment methodoloyy. The minefield assessments are
determined in a linear fashion based on an expected percent of casualties for
armored vehicles and personnel that pass through the minefield. The expecteaq
percent of casualties varies as a function of mine density for each generic
type of mine. The number of armored vehicles and/or dismounted infantry
personnel killed as a result of the attacking force passing through a

minefield is determined by:
MFK e = N e (PCOV) - (FA) < (PERCAS;,/100)

where for the kth type of weapon system passing through the ith type of
minefield with PCOV as defined above:

MFKjk = the number of weapon systems killed.
Ny = the number of weapon systems in the sector.
FA = the fraction of the attacking force that enters the minefield and
is subjected to attrition.
PERCASji = the expected percent of casualties for the weapon system passing

through the minefield.

Even though an attacker is using "bull" or hasty breach tactics, not all
vehicles in his force will be subjected to attrition by the uminetield.
Instead, the attacker employs only a portion of his weapon systems to clear
channels in the minefield through which the remainder of his force passes.
This is accounted for in the metnodology by gamer input of the FA factor into
the preceding equation.
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(7) Armor/antiarmor assessments.

(a) General. The armor/antiarmor combat assessment portrays the
exchange of fire between the armored and antiarmor elements of the opposing
maneuver units. Only tanks, antitank weapons, and selected air defense gun
and artillery systems are considered in the actual assessments both as firers
and as targets. In addition, armored command vehicles, and armored support
vehicles are considered as targets only. Attrition of infantry personnel and
materiel, as well as crewmen does result from the armor/antiarmor assessment
but only in conjunction with losses of armored vehicles or antiarmor weapons.
Losses due to indirect fire, minefields, etc., influence armored combat
assessments, only to the extent that the opposing force (weapon system) arrays
have been reduced in strength according to the losses suffered. The
generalized assessment equation parameterized for single shot kill
probabilities and expected number of rounds fired by participating weapons is
used to determine actual losses of tanks, other armored vehicles and
dismounted antitank weapons.

(b) Assumptions. The following assumptions apply to the armor/
antiarmor combat assessments:

1. The weapon systems of the attacker are uniformly

distributed throughout a 500-meter-deep range band located some specified
distance in front of the defender.

2. The number of rounds fired by engaging systems is a
function of the weapon sight, terrain, range, day or night, smoke and dust
conditions, suppression, weather, and characteristics of the system.

3. The visibility conditions not only degrade the number of
targets to be engayed but also determine the maximum range for engagement .

4. Infantry antitank weapons systems {(VIPER, Rattler,
RPG-16, and AT-4) are represented based on the number of infantryman
participating in the battle (e.g., 1 Kattler per 10 infantrymen).

5. In targeting for direct fire assessments 2/3 of the
defender weapon systems are considered to be in hull defilade with 1/3 fully
exposed; for the attacking force, 1/3 are in defilade while 2/3 are fully
exposed.

(c) Assessments. Given the environmental and military
conditions associated with the battle being gamed, the assessment of losses
incurred during armor/antiarmor combat 1s a relatively straightforward
process. The assessment equation itself, along with the necessary preliminary
computations, is given in the following subparaqraphs.

1. Number ot taryets. The numoer of each type of weapon
system available for targeting is determined by the equation:
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T6Tg = NWg = OAg * VIS * PC+ACQ * SMOKE

where, for the kth type target:

TGT, = the total number of weapon systems targetable.
PC = the percent of targeted force committed.
NWg = the number of weapon systems remaining in the force array.
OAp = the operational availability.
VIS = a visibility degradation factor.
ACQ = an acquisition discriminator value for the firing force.
SMOKE = the fraction of unsmoked targets.

The number of weapons remaining in the force array (ka) is updated as the
battie progresses; that is, the losses incurred during each range increment of
the conflict are subtracted from the weapon array before the subsequent
assessment begins. The acquisition discriminator parameter (ACQ) used in the
equation accounts for the differing capabilities to acquire targets under
dissimilar tactical situations. An attacking force, for example, would be
expected to acquire targets at a higher rate during a meeting engagement than
during an attack on a prepared defensive position.

2. Fire distribution. The distribution of rounds fired at
the target array in succeeding range bands is based on a target weighting
factor which prioritizes target values among all possible targets. The
distribution formula is given by:

ka' 0A,* NTk‘ SM

T NW,_* OA,* WI
allk Kk 7k

K
. SMk

FOF, =
k K

where, for target type k with NW and OAg as defined above:

FDFg = the fire distribution factor.
WT, = the categorized target weighting factor.
SMy = the percent of unsmoked targets.

The fire distribution factor thus computed determines the number of rounds
fired by each type firer at each type target as follows:

RNDjkx = NWj ¢ OAj ¢ PCj « ECFy * SF§ * FDFy

where, for the ith type firers against type k targets and for NWj, OAj,
PCi and FDFy as defined above:

RND

ik = the total rounds fired.
ECEi = the expected number of completed firings (per weapons).
SF; = the suppression factor.
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The suppression parameter (SFj) is discussed in section 6.b.(2). The i
expected number of completed firings (ECF;) represents the number of rounds

a weapon can expect to fire successfully during an exposure of an enemy target
at a given range and in a given terrain type and visibility condition.
Derivation and source of the actual data are given in reference 48.

3. Assessment equation. The total losses for a given type

target are computed by the generalized assessment equation formulation as y
follows:
. SSKPL, \ ik
Loss, =11 - J1 - * TGT
k all i k
TGTk “

where, for all firers against kth type targets with TGTx and RNDy as
defined above:

the total losses.
the single shot probability.

LOSS,
SSKP3

The single shot kill probabilities for armor/antiarmor are classified and are
contained in reference 52. For unclassified processing an arbitrary value of
.5 has been assigned to the SSKPs for all weapon systems. The SSKP data in
the DAME model are indexed by range, type firer, type target, and target
posture. Since the assumption has been made that not all targeted weapons are
in the same posture, the SSKP value entered into the equation is a weighted
average of two table values rather than a directly extracted value. For the
defender force, a 2:1 ru.io is assumed between weapons in defilade to those
exposed. Thus, the SSKP entered for assessment against a defender's weapon
system would be 2/3 of the SSKP against the weapon in defilade plus 1/3 of the
SSKP against the weapon fully exposed. For an attacker weapon system, the
defilade:exposed ratic is 1:2 so the SSKP used would be 1/3 of the defilade
SSKP plus 2/3 of the exposed SSKP.

(d) Infantry/crew losses. Infantry personnel, even when
dismounted, are not targets for direct assessment. Dismounted infantrymen are
attrited in direct proportion to the infantry-served antitank weapon losses,
which are directly assessed. Infantrymen are also attrited when the carriers
in which they are riding are killed.

(e) Infantry combat. Infantry combat between dismounted forces
is assessed in DAME. Only direct combat between opposing infantry forces is
assessed. Attrition of infantry due to indirect fire, attack helicopters,
minefields, etc., is assessd in other modules.

1. Assumptions. The following assumptions apply to the
infantry combat methodology:
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a. Casualty rates are determined by attacker-to-
defender firepower ratios.

b. Infantry-served antitank weapons are attrited by
the infantry subroutine only when tanks are supporting the infantry combat.

c. No armored vehicles are assessed as losses by
infantry combat.

2. Firepower rates. The firepower score for each force is
generated by multiplying an infantry weapons factor for each side by the
number of infantrymen available for combat. To this number is added the
firepower score of any supporting vehicles, such as tanks or carriers. The
defender's score is then weighted by a tactical situation factor based on the
type of combat, position preparation time, etc. Uividing the two scores
yields the attacker to defender ratio.

3. Casualty rates. Casualty rates for the attackinyg and
defending force are then derived using equations derived from the INFANT
routine in JIFFY. These equations are classified and may be obtained by
contacting the authors of this report.

4. Assessment equation. Assessment of infantry losses is
made Ly the equation:

LOSS = (PERS'F)[ - (1 - RATE) HRJ

where for each force:

LOSS = the number of infantry personnel casualties.
PERS = the total infantry personnel in the force array.

F = the fraction of infantry personnel committed to combat.
RATE = the personnel casualty rate.

HR = the length of battle.

This equation is applied separately to each of the opposing forces. The
fraction F, of personnel committed to battle, a value between U and 1,
together with the total infantry personnel, PERS, in the force array determine
the number of personnel available for attrition. This factor is applied to
both forces and allows for gaming situations in which only a portion of each
infantry force in a sector is expected to enter the conflict. The length ot a
battle, HR, can be no more than 6 hours; the actual number of hours entered is
prescribed by the situation being gamed. There is no factor for suppression
in the equation; suppression was considered in the development of the casualty
rates and thus is inherent in the RATt values.
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(8) Attack helicopter assessments. Attack helicopters are assessed
in DAME using the generalized assessment equation.

(a) Assumptions. The attack helicopter methodology is subject
to the following assumptions:

1. Helicopters fire only at vehicle systems and use only
missile munitions.

2. A sortie consists of one takeoff and one landing of an
aircraft from a base or servicing facility. Sorties are generated and
allocated according to manual rules discussed previously.

3. Allocation of helicopter fire against a ¢round target is
based on the target's importance relative to other targets. A weighted value
3 based on firepower score is used to establish target value. Fire distribution
‘I is identical to that used in previous sections.

4. Helicopter losses are manually determined as described
S in the attrition rules section.

(b) Target arrays. The number of targets for helicopter
assessment is given by:

TGT, = NW * OA = FE <+ PSN ¢ SMKy * Ly
where for target type k:

T6Ty

number of targets available

NWy = number of weapons alive

FE = fraction of forces engaged
OAg = operational availability
PSN = tactical deployment factor
SMKy = fraction of unsmoked targets
Ly = armament load utilization factor

Rounds expended. The number of rounds expended is given by:

RUS, = AR+ FSMKy * ADUST « ABORT

where for target type k

RUSk = number of rounds fired
AR = number of rounds available
®
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FSM¢ = fraction of helicopters unsmoked
ADUST = dust degradation factor
ABORT = missile abort factor

(d) Ground losses. The general assessment equation as applied
to helicopter assessments of ground forces is

—

SSKP, RDS,
GFKILLk = 11-11 - * TGT
TGTk
where for target type k

GFKILLy = number of targets killed
SSKPk = single shot kill probability
TGTk = number of targets
RDSK = number of rounds fired

(9) Loss apportionment. Losses determined to Red and Blue forces are
apportioned to the participating units in direct proportion to the number of
systems contributed by a unit to the sector. For example, if a task force
contributed 40% of all tanks to the sector battle, then 40% of all tank losses
would be apportioned to that unit.

c. Logistics Module. The logistics module couples gamer input of
resupply tonnages and unit mission profiles with a set of consumption factors
to keep track of Class III (fuel) and Class V (ammunition) supplies within the
units played in DAME. Two separate categories of supplies are recorded. The
first is the fuel and ammunition level on unit combat vehicles. The second is
the amount of supplies carried on the cargo vehicles of the unit. The amount
of these supplies is varied according to game play and a status update is
maintained. A brief description of the methodology follows.

(1) Assumptions.

(a) Unit level resolution is specified for all logistics
calculations in the module. This includes fuel and ammo status of combat
vehicles and distribution of supplies among resupply vehicles. The status
computed for supply levels is the average for all vehicles in the unit.

(b) Fuel and ammo resupply from unit cargo vehicles to unit
combat vehicles is assumed. Fuel and ammunition will be transferred to combat
vehicles from unit cargo vehicles as long as spare supplies are available.
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Combat vehicle supplies will fall below full capacity only after unit supplies
are exhausted.

(c) A vehicle's fuel and ammo are lost when the vehicle is

1

destroyed. T ‘< includes supplies carried on cargo vehicles.

(a; A generic cargo vehicle is used for logistic assessments.
For Blue, the cargo vehicle is either a 10-ton truck or a 2500-gallon tanker.
For Red, the cargo vehicle is a 2210-gallon tanker or an 8.8 ton cargo vehicle.

(e) Cargo vehicle losses are divided between ammunition and fuel
carriers in proportion to the number of those vehicles that are present for
assessment.

(f) Ammunition and fuel consumption are computed before combat
attrition is assessed in the game turn. This portrays the supply consumption
of all vehicles instead of computing only the consumption of surviving
vehicles.

(g) A1l ammunition and fuel is considered to be stored on cargo
vehicles. Ground storage is not portrayed.

(2) Gamer inputs. As previously described the gamer must specify two
mission profiles for a unit during a 6~hour game turn. Nine mission profiles
are available from which to choose. The gamer must also manually determine
the tonnage of ammunition and the amount of fuel (gallons) which is received
by the unit during the game turn. These procedures are described in the
section on logistics gaming operations.

(3) Methodology. The methodology used in the logistics module is
very straightforward. The status of each unit played in the game is computed
individually. The sequence of actions is:

(a) Logistics program.

1. The amount of fuel and ammunition presently on hand is
computed. This amount is the sum of individual vehicle levels, the amount
carried by the cargo vehicles, and the amount resupplied during the game turn.

2. The amount of fuel/ammunition consumed is then
computed. This is the sum of the consumption of all unit vehicles for the
given unit mission and the amount of supplies that are dispensed to other
units.

3. The total amount of fuel and ammunition remaining is
then computed. This is the amount available minus the amount consumed.

4. The status of unit vehicles and the amount of ammunition
and fuel on cargo vehicles (if any) are computed.
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(b) Consolidation program. A consolidation program is run at
the conclusion of the attrition in the game turn. This program revises the
amount of ammunition and fuel on cargo vehicles based on attrition to those
‘ehicles to insure that vehicles are not overloaded.

(4) Data generation. The generation of consumption rates for all the
vehicles portrayed in the game is an essential element of the logistics
module. Hourly consumption rates for fuel and daily expenditure rates for
ammunition were obtained from various Army 86 source documents (ref 59).

These rates were then mapped into the mission profiles to generate consumption
rates to be used in the model. Three hour periods were used for mission
duration as this time span was felt to best represent a logical time span for
mission execution.

d. Detection Module. The DAME detection model attempts to portray the
detection of units and the intelligence fusion process necessary to recognize
unit type and location. The model requires gamer inputs describing the
location of each enemy sensor group covering the unit. Output from the model
consists of a list of units which have been detected (simply found but not
fully identified), verified (found, identified and being tracked) or lost
(previously verified/detected but now lost). The list represents the
intelligence map held by the friendly commander. In essence it is his view of
the battlefield with respect to enemy units and is intended to be used as a
basis for his decision to tactically respond to these units. The model
provides one list for the Blue commander and one list for the Red commander.

(1) Processes. In simulating the production of the commander's
intelligence map, the model considers three processes.

+ The ability of the friendly sensors to detect individual
elements of the enemy unit.

«The intelligence fusion process whereby numbers of detected
enemy elements are mapped into the detection of enemy units by friendly
personnel.

+ The degradation and updating of the intelligence map in terms
of loss of unit detectors due to target movement.

The following paragraphs provide a description of the methodology, assumption,
and data bases used by the model to represent each of these processes.

(2) Calculations. Calculation of element detection by sensor gruups
considers elements of target units to be divided into five categories:
personnel, armored combat vehicle, support vehicles, artillery, and large
rockets. Target units and their associated elements can be located in one of
five range bands from the sensors. In order to simplify game play, location
of sensor groups is represented on the map board. Sensor groups consist of
one or more individual sensors of varying types. Sensors in a group have
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individual detection probabilities limiting their range effectiveness. However,
the model assumes that an individually exposed target element is covered by all
sensors in the group having an effective range to that element. The probability
of the sensor group detecting an individual element is given by:

T /
Pee =1 - 114 (! Pie

where:

Pge = the probability that an exposed element of type e is detected by
sensor group G.

/
Pije = the probability that sensor i can detect element e.
ni = the number of sensors of type i in group G.

As mentioned in the previouc paragraph, the probabilities of detection P?e are
range dependent and hence . 2 probability of group detection Pge is also range
dependent. The sensor detection probabilities Pjo were developed from sensor
performance parameters found in the Target Acquisition Study (TAS II) conducted by
CAA in 1980. The data is classified and will not be presented in this document,

However, it should be noted that the probabilities include the following parameters.

4
Pie = Pio * Plos = Pa * P. - Pj (2)
where:

Pie = the probability that sensor i can detect element e, given that
" the element is exposed and the sen:tur is functioning.

Pios = probability the sensor has lin: of sight to the target. 1In cases
where sensors do not require line of sight this probability is set to 1.

probability that the sensor is available at the moment the target is
xposed,

@ 0

<
o
i

- = probability that the crew manning sensor will recognize the sensor
representation of the target element.

P = probability that sensor is not Jjammed.

The jamming probabilities are currently input estimates supplied by the gamer.
{3) Intelligence fusion process.

(a) The ability of the friendly force to recognize a unit from sensor
detections of individual elements is represented in the model by two processes.
The first process describes the exposure profile of the target unit. The second
process calculates the probability that the unit will be recognized by intelligence
personne ] and correctly categorized as one of 10 unit types.
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(b) The exposure profiles for individual elements in a unit are
shown in Table 8-1. Al1 target unit elements in the DAME units file are
categorized by the detection model as one of five signature types. The
exposure percentages shown in Table 8-1 are then applied to the sum of the
unit elements giving the number of elements exposed to the sensors. Table 8-1
was developed by the DAME project team using military judgment. It represents
an effort to relate an element exposure profile to the unit mission.

(c) Tables 8-2 and 8-3 are percentages which are applied to the
numbers of exposed target elements. The resulting numbers of elements are
intelligence thresholds used by the model to simulate the fusion process of
identifying a unit from its parts. The example in Figure 8-1 provides an
overview of the use of Tables 8-1 and 8-2 by the model. A Blue battalion
executing a "move" mission has the number of elements as shown in the DAME
unit file. These elements are then categorized into the six types shown in
step 1. In the second step, the model extracts the exposure profile
percentages for a "move" from Table 8-1 and calculates these numbers of
elements exposed to that sensor group. In step 3, the intelligence profile is
extracted from table 8-2 and applied to the exposed elements to generate the
numbers of unit elements representing intelligence thresholds. These
represent the number of elements which must be detected before the
intelligence map is posted with a unit detection. In the example 2 personnel,
5 vehicles, 22 tanks, and 2 artillery pieces must be detected before the unit
will be detected as a battalion.

Table 8-1. Fractional target exposure criteria. (Target fractions
which are exposed in various mission postures.)

Target Element Categories

Mission Personnel Vehicles Tanks/APC Artillery Rockets
Attack .40 .75 75 s «75
Defend .10 .30 .30 .60 .50
Reserve .30 .40 .40 .60 .50
Move .10 .65 .65 .60 .50

SOURCE: Reference 30.
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Table 8-2.

Unit Type
Combat

Artillery
ADA

AH Gnd

cp

Engr
POL/Ammo
Maint

SAM

Radar

Red intelligence thresholds.
which must be detected to correctly associate elements with Blue unit types.)

et e e Jae )

---------

(Fraction of exposed Blue elements

Target Element Categories

Personnel Vehicle
.20 40
.20 .40
.20 40
.20 .40
.20 .30
.20 .40
.20 .45
.20 .50
.20 .30
.20 .40

SOURCE: Reference 25,
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Tanks/APC Artillery Rockets
.50 .50 .40
.50 .50 .40
.60 .50 .40
.20 .20 .40
.40 .20 .40
.60 .20 .40
.80 .20 .40
.40 .20 .40
.20 .30 .40
.10 0 .40
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Table 8-3. Blue intelligence thresholds. (Fraction of exposed Red elements
which must be detected to correctly associate elements with Red unit types.)

Target Element Categories

Unit Type Personnel Vehicle Tanks/APC Artillery Rockets
Combat .20 .25 .35 .30 .40
Artillery .20 .25 .35 .35 .40
ADA .20 .30 .35 .30 .40
AH Gnd .20 .35 .20 .20 .40
cp .20 .30 .40 .20 .40
Engr .20 .25 .40 .20 .40
POL /Ammo .20 .40 .40 .20 .40
Maint .20 .40 .40 .20 .40
SAM .20 .30 .20 .30 40
Radar .20 .40 .10 0 .40

SOURCE: Reference 61.
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RESULT. Threshold numbers ’/////// ////
for unit detection. 1.2

InpyT. Unit information is extracted from UNITFILE. Composition of unit and unit
mission ("move" in this case) are determined.

M1 M2 M3 ITV INF CMD ARTY ADA IRK_ SP

I R N W\
*~ N AD

VEH

PERS
STEP 1. Unit systems are ARTY RKTS

categorized by major type.

84 17 67 4 0

STEP 2. Exposure profile data

(TabTe 8-1) is applied to element
categories. The number of elements .10 .65 .65 .60 .50
is determined.

STEP 3. Intelligence thresholds for
unit detection (Table 8-2) are applied.

.20 .40 .50 .50 .40

1.7 4.4 21.8 . 0
Personnel  Vehicles AFV Artillery Rockets

Figure 8-1. Determination of detection thresholds for an Armor Task Force.

90

. Y



-

(d) The detection model uses a normal approximationof the
binomial distribution to calculate the probability of detecting at least the
threshold number of elements in each category in the following manner.

P =1-1¢ Te - Y;

6]
e

Pce = Probability that the intel personnel receiving reports from
sensor group ¢ will detect enough category e elements to identify
the unit.

L4
—
><
~
L]

the cumulative normal density function evaluated to X.

Te = the number of threshold elements of category e needed to detect
the unit.

'Ye, 0o = the mean and standard deviation of the normal approximation to the
binomial distribution.

Te is represented by;

Se = the sum of elements of type e in the unit.

Ee = the fraction of elements of type e exposed under the current
mission (See Table 8-1),

= the minimal fraction of elements of type e which must be detected
before the unit can be detectea (See Tables 8-2 and 8-3).

7 = a factor adjusting the intelligence threshold for units which were
previously detected but are now lost. Z = 1.0 for units not
previously detected and 0.75 for units lost during tracking.

K is represented by;
Yo = Se* te® Pge  (5).
where:

Se and kg are as described above.

Pge = Probability that sensor group G will detect an =lement of type e.
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% is represented by:

O © S¢ "B T PGe ) (I'PGe)
where:
Ee’ PGe are as described above.

The detection model calculates P._ for each element category within the
unit. These probabilities are UESd in a Monte Carlo evaluation to determine
which categories are detected within the unit, Units are "detected" and
posted on the intelligence list if one-half or more of their element
categories are detected.

Ses

(e) The use of target exposure profiles (Table 8-1), intelligence
detection profiles (Tables 8-2 and 8-3) and the normal binomial approximation
structure has some inherent assumptions and limitations. The reader is
reminded that due to a paucity of field data, Table 8-1 was developed using
military judgment. The underlying assumption in the use of this table is that
the unit mission (not the unit type) describes the level of concealment the
unit is able to achieve. Tables 8-2 and 8-3 are totally subjective in
nature. They were also developed by the DAME programming team using military
judgment. They were built under the assumption that a good intelligence
officer will identify units with some a priori knowledge of their type and
mission. He will have maps to estimate reasonable deployment areas and some
knowiedge of enemy force structures to guide him in use of sensor reports.
Finaliy the use of the normal approximation of the binomial distribution works
well when units have several elements. In a battalion/regimental game where
most categories have more than 10 elements, it is adequate. Care should be
used in aoplying it to smaller units.

(4) Unit losses and unit verification.

(a) Following the detection of a target unit, the model also
represents the tracking of that unit by the sensor groups. Units are allowed
to change positions to avoid detection at a tactically realistic rate. Table
8-4 contains the unit movement profile showing the time intervals at the end
of which a unit will purposefully move to confuse the sensors. This table was
also based on data used in the TAS II study. This movement should not be
confused with a "move" mission where a unit is required to travel to another
point on the battlefield. The avoidance movement is merely a changing of
positions while maintaining the same mission and staying in the same tactical
area. The model uses the following set of automated rules to represent
tracking of detected units.

1. Units that are detected remain detected until they move.

2. Units that move to avoid detection must be redetected
following their movement.

3. Units that are executing a move mission must be redetected
every 3 hours,
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Table 8-4.

Blue Unit
Type

Combat Unit
Arty Unit
ADA Unit
AH GND Site
CP/HQ
Engr Unit
POL/AMMO Supply
Maint. Pt.
SAM Site

RADAR/EW

CEASCEC A N N~ Sadl S N0 P e Sat Ve

Stationary Time
(Hours)

2
3
3

12
24
24

SOURCE: Reference 61.

Red Unit
Type

Combat Unit
Arty Unit

ADA Unit

AH GND Site
CP/HQ

Engr Unit
POL/AMMO Supply
Maint. Pt.

SAM Site

RADAR/EW
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Time intervals between unit movements to avoid detection.

Stationary [ime
(Hours)

2
4
3

12
24
24




' 4. Previously detected units that are not redetected during a move
are placed in a "lost" status for 3 hours. If not redetected during the next 3 hours
they are moved to an "undetected" status and are removed from the intelligence list.

5. Detection thresholds are lowered to 75% of their normal
values for redetecting moving units or units in a "lost" status.

(b) The model represents three states of unit detection;

1. Detected - a unit has been found and its type has been
identified. Its mission, exact location, and strength are unknown.

2. Verified - The type and exact location of a unit are
known. A reasonable estimate has been made of unit mission and strength.

3. Lost - A previously detected or verified unit has been
lost during a move. The (within 3 hours) position and unit type are
known.

The model moves units from a “detected" to "verified" status if detection is
maintained for 4 hours.

(5) Other capabilities of the detection model. The previous
paragraphs have described the principal methodology used in building the DAME
target intelligence maps. This methodology is applied to both Blue and Red
unit files during each 3-hour period of the game. The model has three other
features representing special intelligence situations which also impact the
target hits.

(a) Begin yame for Red/Blue. This feature initializes the target
detection list and represents accumuiated intelligence knowledge at the
beginning of the game. The methodology is a simplified version of the one
described above. Sensor groups and intelligence thresholds are ignored and
replaced with tabular probabilities representing unit detections as a function
of unit range from the forward Tine of own troops (FLOT). The unit detection
probabilities were taken from the results of the TAS II Study. This feature of
the model should be utilized only when 12-24 hours of intelligence is
required preceding the start of a game.

(b) Update intelligence for Blue/Red units in contact. The
previous paragraphs have described a methodology for the detection of units
which are at ranges beyond the visual capabilities of localized battalion
personnel. However, when battalions are within 10km of enemy units they are 4
considered to be in contact by the DAME intelligence module. This is
represented in the model by a special data base representing detection
probabilities of long range reconnaissance patrols against elements of enemy
units. The methodology for calculating detection of enemy units is the same
as that listed in paragraph (3) above.
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(c) Red commander's verification of Blue units. One of the
critical aspects of the deep strike game is Red's ability to identify Blue units
operating in his rear area. It was believed that Red players would require a
special representation of the sensor elements directly under the control of
the Red commander. Specifically, air reconnaissance assets would probably be
used by the Red commander to "verify" the presence of Blue units having a
"detected" status operating in his rear area. In order to simulate this, the
model uses probabilities of element detection representing airborne photo
assets flying over a detected Blue unit. Any Blue unit redetected by the
airborne units is immediately posted as "verified" on the Red commander's
intelligence map. The methodology for unit identification is identical to
that described in paragraph (3) above.

e. Chemical Module. The DAME Chemical Module generates unit casualties
from battalion and battery volleys of persistent and non-persistent chemical
agents. The chemical atirition in DAME is a table look-up process based on
gamer inputs. The following contains a description of the assumptions, the
methodology, and the data development of the DAME Chemical Module. Appendix B
contains the computer listing, a file description, and a variable definition
Tist.

(1) Assumptions. The assumptions used in the DAME Chemical Module
are:

(a) Both persistent and non-persistent are used, but only a
single agent of each type is considered.

(b) 7he means of delivery are Blue 155mm howitzer and Red 152mm
artillery.

(c) Chemical assessments are made using either a battery or a
battalion volley.

(d) Only units out of MOPP 4 are attrited.

(e) Masking and alert time is considered to be approximately 30
seconds.

(f) Only the primary effects of the chemical agents are
considered.

(2) Methodology. The following explains the logical flow of the
chemical module program:

(a) The gamer inputs the firing force: Blue or Red, battery or
battalion, persistent or non-persistent chemicals,

(b) Based on the ahove inputs, four files are retrieved from the
database. The four files contain casualty fractions representative ot the
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four possible mission profiles (See DAME Unit File element 21, App A). Each
of the files contains a table of casualty fractions based on the 10 elements
of a unit (See Unit File elements 1-10) and five possible target radii
(100-500 meters).

(c}) A target radius file is also retrieved from the database and
is based on the 10 possible unit types and four possible mission profiles (See
unit File element 21 and 24). The target radius table contains five possible
radii (100-500 meters).

(d) The gamer then inputs the following: target unit number,
percentage of the target unit affected by chemicals, MOPP status, and the
number of missions assessed against the target. Only targets out of MOPP can
be assessed.

(e) Given the mission profile and the unit type, the target
radius is determined from the target radius table.

(f) Given the firing force, the mission profile, and the target
radius, casualty fractions of the 10 elements are then determined from the
proper casualty fraction /ile.

(g) Losses for each element of the target unit are then
determined by multiplying the casualty fraction, the number of elements, and
the percentage of the target unit affected by chemicals.

(h) The number of systems killed for each force is then updated
and stored in the Blue and Red chemical victim files.

(3) Data development. Below is a brief derivation of the casualty
fraction data and the target radius data.

(a) Casualty fraction data for the 10 weapons systems at five
target radii (100, 200, 300, 400, 500 meters) were obtained from FM 101-6-4,
FM 101-60-2 and FM 3-10-1 Draft (See references). The data were weighted by
mission profile (See Unit File element 21) and three protective categories:
«1) Open, (2) Open foxholes and vehicles, and (3) Closed foxholes and vehicles.

(b) Target radii for the 10 unit types and four mission profiles

were also determined from the above documents. The target radii give the
expected size of the target given its current mission.
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1. General.
played in the model.

Appendix A,

DAME Unit File

..........

The DAME Unit File is used to maintain the status of units
This dynamic file maintains a record of all unit

characteristics and allows various status parameters to be updated as the game

progresses.

each unit, and is accessed using the unit number.
data items, structured into a one-dimensional array (variable name "N"). A
complete description of each data items is contained in the following

paragraph.

2. Element Description.

Number

N o o P
CWOWONOOUOH WNY —
e et e e’ e e et e N Mt

Name
Value

M1/T80

M2 /BMP

M3/BTR

[ TV/BRDM-2
Infantry/Infantry

Cmd Veh/Cmd Veh

Arty/Arty

ADA/ADA

Cargo Trucks/Cargo Trucks
Special/Special

Effectiveness

Intelligence Status

Mission Status (X.Y)

Default

[w] OCCOOOCOCCOO

0.0

A-1

The file uses random access and contains 120 records, one for
Each record contains 34

Description

Elements 1-10 describe the number
of each type of equipment available

to the unit.

The force effectiveness calculated
from the firepower score.

Total hours this target has been
tracked during this detection.

Represents Blue/Red missions
during current 6-hour period. One
of 10 missions may be applied in
each 3 hour periods.

X
Y

LI

Mission
Number

N OB W —

Mission first 3 hours
Mission second 3 hours

Description
Destroyed/Tneffective
Reserve (ldle)
Lt Defense
Med Defense
Heavy Defense
Lt Atk

Mea Atk

Heavy Attack
Move 40 km
Move 80 km




UDEFAULT

NUMBER NAME VALUE DESCRIPTION
(14) Detection Status (X.Y) 0.0 X = Represents hours left until
redetected.

Y = Represents the unit status
with respect to detection by the
opposite Commander. '
0 = Not detected.

1 = Detected but not verified.
2 = Acquired/verified.
3 = Lost
(15) POL Status 0 Total fraction of POL currently in
vehicle fuel tanks.
{16) Ammo Status 0 Fraction of short tons of ammo
currently on combat vehicles.
(17) Ammo Resupplied 0 Number of short tons resupplied
during last 6 hours.
(18) POL Resupplied 0 Number of gallons resupplied
P during last 6 hours.
4
¢ (19) Ammo Consumed 0 Total ammo consumed CI.
t( (20) POL Consumed 0 Total POL consumed during CI.
& (21) Major Mission 3 Major mission used for detection
! profile:
- I = Attack
' 2 = Uefend
{ 3 = Reserve/ldle
F 4 = Move
: (22) Sensor Status (X.Y) 1.4 X = POTA zone values (1-5) for

sensor yroup Y.
Y = Sensor group (0-4) detecting

!
3
b this particular unit.
i. 0 = Not covered
1 1-3 = applicable Blue/Red sensor
group
4 = Linear FEBA-oriented sensor
array
r (23) Unit MOPP Level I = Unit not in MOPP
4 2 = Unit in MOPP
4
A2
{
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NUMBER

(24)

NAME

Unit Type (X.Y)

Fuel on hand (X.Y)

Ammo on hand (X.Y)

Fraction of trucks
(element 9) which are POL
tankers

Number km traveled by unit
this Cl

Fr unit covered by sensor
slice

Beginning number trucks
(element 9) this CI

POL dispensed by Supply Pt

Ammo dispensed by Supply
Pt

Not used

Activity Code

DEFAULT
VALUE

1.0

A-3

—<
f

NP wne —~C

F
X
Y

mmo

A
X =
Y =

] =

DESCRLPTION

Player 1D
1 = Blue
2 = Red

= Unit type

Blue/Red Units
Combat Unit

Arty Unit

ADA Unit

AH Gnd Site/FARP
CP/HQ

Engr Unit

POL/Ammo Supply Pt

Maint Pt

SAM site
Commo/Radar/EW Site

uel (gal) on hand at end of CI.

on combat vehicles
on tankers

(STONS) on hand at end of CI.
on vehicles
on cargo

Active unit in gane.
Not played.
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Appendix B. Computer Listings

1. General. This appendix presents the code listings for all of the sub-
programs used in DAME. Each is formatted to present variable names, computer
code, and information about required file structures. In keeping with the
unclassified nature of the report no classified data is presented.

2. Control Program. The DAME control program allows the user to select from
a menu of programs to process game operations in DAME.

a. Variable listing.

Y$ Program number required.
Y4 ) Program name for disk use.

b. File Structures. None required.

c. Data Requirements. None.

LOO REM- °*DAME® IS THE MENU CONTROL FROGRAM FOK THE DEEF ATTACK

110 REM- MAF EXERCISE ALGORITHMS. CODED BY CFY REISCHL» OAE»
120 REM- CAORA. TELEFHONE A/V 552-4613/5122, 20 JAN 83,
130 INIT
140 FRINT *L DEEF ATTACK MAF EXERCISE®
150 FRINT °* MENU"
" 160 PRINT *"Ji1. GROUND COMBAT MODULE®

170 FRINT "J2. OJATA ENTRY MODULE"
! 180 FRINT *.J3. CHEMICAL MODULE*
{ 190 FRINT "J4. L.OGISTICS MODULE"
200 FRINT *J5. DETECTION MODULE*
210 FRINT *Jé. GAME TURN SUMMARY MODULE"
220 FRINT *J7. AIR LOSS ASSESSMENT MODULE®
230 FRINT *"J8. GAME FREFARATION MODULE®
240 FPRINT "J9. GAME FOSTFROCESSOR MODULE®
250 FRINT *J10. TOE FILE FREFARATION MODULE®
260 PRINT *Jd11. SENSOR GROUF FREFARATION MODULE®

300 PRINT *Jd ENTER NESIRED FROGRAM NUMEER.J®
F 310 INFUT Y$
3 320 ZE="F'LY$

330 FRINT *LG LOADING FROGRAM "iY$

340 OLD 7%

350 RETURN

- ¥

B-1

v vy
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3. Ground Combat Program (Part 1). DAME's ground combat program (Program 1}

on the DAME menu) is divided into 2 programs which overlay each other. The
b overlay is transparent to the user, but for clarity the individual programs

:! are considered here. Part 1 of the combat program covers sector input, rate
of advance calculation, minefield and attack helicopte attrition.

2 a. Variable listing.

A Advance rate (matrix array)
1 AQ Advance rate
r! Al,A9 Advance rate file pointer
X B(I) Sector combat parameters, the I values correspond to:

1
2
3

Sector ID (Turn#.Sector#)
Attacker (0 = Red, 1 = Blue)
Mission type for defender
= meeting engagement

delay
withdraw
defend fortified

defend prepared

defend hasty

indirect fire only
terrain type
open
rolling
hilly
mountainous
Red terrain (same categories as 4)
Type attack

[ = mounted

0 = dismounted

nonw on

-3
n
o«
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7 = Light conditions (day=0, night=1)

{ 8 = Initial attacker range band (1-6)
- 9 = Barriers (G = no, 1 = yes)

10 = Infantry Dismount? (0 = no, 1 = yes)

11 = Total Km advanced

12 = Advance rate per hour

13 = Attacker/defender force ratio

14 = Length of combat (hrs)

15 = Direct fire firepower ratio

16 = Final attacker range band

17 = Percent Blue committed

18 = Percent Red committed

19 = Blue MOPP/fatique degradation

20 = Red MOPP/fatique degradation
\ 21 = Mines played? (0 = no, 1 = yes)
\ Z¢ = Sector width
P 2?3 = Minefield width
4

B-2
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C(I)

C1,c2

FO
F2,F3
F4,F5
L

M
MO

M9

N

0

01

02

Q

R

S

N

s
$8,59
$3

>
T0,T9
V1,V2
W

W
X1,X2
X9

2
3
3
b
»
»
b

—————— v
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24 = Fraction of minefield not bypassed

25 = Fraction of attack force entering minefield

26 = Minefield type (1-conventional, 2-FASCAM)

27 = Battle type (1-conventional, 2-rear area)

28 = Visipility index

29 = Blue direct fire ADA/arty percent (ADA.Arty)
30 = Red direct fire ADA/arty percent (ADA.Arty)

Indirect fire parameters, where I values are
1 = Number of Blue battery missions available.

Number o7 Blue CAS sorties availble.
Number of CLGP missions available.

Number of Red CAS sorties available.

Number Blue batteries in direct support role.

Number Red batteries in direct support roles.
10 = Percent Blue/Red DS missions (Blue.Red)

Blue/Red indirect fire systems firepower scores

Advance rate pointer

System firepower scores (array)

Intermediate firepower score variables

LCoC~NO OB wWwN
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Target exposure table (array)
Initial/surviving equipment matrix
Minefield coverage fraction

Minefield casualty fraction (array)

Unit status parameters (see App A)

Sector unit list (array)

Input matrix (array)

System loss array

Operational availability fraction (array)
Rounds expended at target i

SSKP matrix (array)

Blue SSKP

Red SSKP

Intermediate SSKP

Suppression factor by type vehicle (array)
Available target matrix (array)

Fire distribution variables

Blue/Red killer victim table (array)
Military worth factor

Mission specific firepower score weighting factor (array)
Red/Blue KV tables, used in game file
Input error indicator

b. File Structures Used (all on disk #0).

B-3

Number of Blue attack helicopter sorties available.

Number of Red artillery battery missions available.
Number of Red attack helicopter missions available.
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:i Name Type # Rec/Length  Remarks
[ - UNITFILE  Random 120/340 Unit status (see App A)
f(: SECTDATA  Sequential na/2000 Parameters for use in 2nd combat program
9 ADVRATE  Random 48/150 Rates of advance
MILWORTH  Random 13/185 Target value file 4
t!! SSKP Random 14/910 SSKP files for direct fire, indirect

fire, attack helicopters J

c. Data Used.

Data Location Remarks

Advance rates ADVRATE UDerived from JIFFY 11l methodology. 48
records hold data based on terrain,
mission, visibility, force ratio.

Target value MILWORTH Target worth of artillery, direct fire,
and attack helicopter targets is
categorized by range band (for direct
fire}, type fire, conventional or rear
area combat.

Single shot kill SSKP SSKP (classified) are kept for all

probabilities attrition in 10x10 matrices. Records
1-12 are for direct fire. Recora 13 is
for attack helicopter. Record 14 is
for artillery and CLGP. Direct fire
entires are in form FE.HD where

score adjustment

FD = fully exposed SSKP in percent
HD = hull aefilade SSKP in percent
Minefield fractional array M9 Uerived from JIFFY II] data
casualties (classified)
Vehicle operational array Q As 1isted
4 availability
9
[ Defender firepower array Wl As listed

8.4
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100 REM-"F1" IS THE 1ST PROGRAM IN THE GROUNII COMEAT MODULE
1 110 INIT

4 120 ['IM N(34)+V1(5910),M(4510)9sMP(2910)7A(16)502(10)5sT(2»10)sUW(2,10)
X 130 DIM B(30)sV2(5910)50(2+10)sQ(2+10)9S5(10+10)sW1(2+7)

140 [DIM C(10)s01(¢10)sY$(1)sFO0(4510)+C1(2)»C2(2)

150 OFEN °*UNITFILE"7ils"F"sZ%

160 REM-INITIALIZE

170 GOSUE 370

180 REM-INFUT SECTOR FORCES

190 GOSUE 660

200 REM~INFUT SECTOR FARAMETERS

210 GOSUBR 1310

i 220 REM-—-COMFUTE RATE OF ADVANCE

- o o

230 GOSUER 1470

240 REM~-COMFUTE MINEFIELD ATTRITION

250 GOSUER 2090

! 260 REM-COMFUTE ATTACK HELICOFTER ATTRITION
: 270 GOSUER 2260

280 REM-CLOSE OUT AND TRANSFER DATA

290 OFEN *SECTDATA*33»"F*»2%

300 ON EOF (3) THEN 320

310 WRITE #3:EsCrV1sV29yM»0+Q

320 CLOSE 3

330 CLOSE 1

340 FRINT °*GLLOADING ATTRITION FROGRAM®

350 OLD “*FlA®

A60 END

370 REM-INITIALIZE

380 E=0

390 C=0

400 VJ~
410
420
430
440
450
450
470
“80
490 E TORE 510

%00 READ Q

s %10 DATA 0.7890.8190.81y0,8191720.81+0.76+0.,75+0.83+0.83
520 DATA 0.78+0.81s0.81+50,819190.8150.61y0.85,0.83y0.83
530 S=0

540 02=0

550 RESTORE 3570

%60 READ M9

570 DATA 1919191919191yl slstd

S0 DATA 191919191 9ielelselsl

590 F2=0

GO0 FA4=0

F 610 RESTORE 630

wvrce
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620
630
640
650
660
670
680
490
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
200
P10
¢20
$30
P40
5
960
?70
980
290

READ W1

DATA 1+190.59221:791:591

DATA 121919191 s10l

RETURN

REM-INFPUT SECTOR FORCES KKXKXK
FRINT °*LDAME GROUND ATTRITION®

— T -

FRINT "JENTER FORCE OFTION! 1-MULTIFLE UNITS®
FRINT * 2-INDIVIDUAL SYSTEMS®
INFUT 20

IF ZOo<x1 AND Z0<>2 THEN 670

FRINT "JENTER BLUE UNIT #‘S AND FRACTION AVAILABLE (MAX=35)°®

INFUT 01

FOR I=1 TO 10
0(1,1I)=01(1)
NEXT 1

01=0

FRINT °JENTER RED UNIT #‘S AND FRACTION AVAILABLE (MAX=3)®

INFUT O1
FOR I=1 TO 10

0(2,1)=01(I)

NEXT 1

REM-CHECK FOR ERRORS
GOSUEB 2740

IF x9=1 THEN 670

IF Z0=1 THEN 1030

REM-ENTER NUMEER OF SYSTEMS

01=0

FRINT °*JENTER # OF BLUE SYSTEMS 1-10°
INFUT O1

FOR I=1 10 10

M(1,I)=01CI)

M(2,I0=01(1)

NEXT I

01=0

FRINT "JENTER # OF RED SYSTEMS 1-10°
INFUT O1

FOrR I=1 TO 10

M(3,1)=01(1)

1000 M(4,1)=01(1)

1010 NEXT I

1020 GO TO 1200

1030 REM-~TOTAL UF UNIT WEAFONS
1040 FOR I=1 TO 9 STEF 2

1050 IF 0(1,I)=0 THEN 1120
1760 ON EOF (1) THEN 1080

1070 REAL #1,0¢C1/»I)IN

1080 FOR J=1 T0O 10

1090 M(1s)=M(1» DNCIIX0CLsI+1)
1100 M2, )=M1s0)

1110 NEXT J

1120 IF 0(2+1)=0 THEN 1190
1130 ON EOF (1) THEN 1150

1140

REALD #1+0(2+I):N
B-6
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1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
L1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
14640
1650
1660
1670

FOR J=1 TO 10

M(3r J)=M(Iy DDENC(IIXO(2+I4+1)

M4y J)=M(3rJ)

NEXT J

NEXT I

REM-FRINT SECTOR UNITS

FRINT °*LSECTOR UNITS AND WEAFONS (ENTER 999 IF INCORRECT)®
FRINT °*JUNITS:!*

FRINT USING 1240:0

IMAGE 2CSC3Dy1Xy10.2093X39/1

FRINT °*WEAFONS:®

FRINT USING 1270:!M

IMAGE 4C10CA0.1Dy1X1¢/]

INFUT 2Z1

IF Z1=999 THEN 160

RETURN

REM-ENTER SECTOR FPARAMETERS b $ 9 ¢ ¢

FRINT "JENTER 3 ROWS OF SECTOR FARAMETERS®
FRINT *ROW 1°*

INPUT EB(1)sBOsEB(2)sB(3)sE(4)sB(S)yB(6)+sEB(7)sR(8)+yB(D)
E(1)=R(1)+BO/10

FRINT °*ROW 2°

INFUT E(10)yB(14)sE(16)»E(17)sE(18)+RB(19)sR(20)
FRINT °*ROW 3°

INFUT EB(21)sR(22)yRB(23)yB(24)yB(25)yR(27)yE(28)yB(29)sEB(30) RO
B(30)=E(30)%X100+R0O

IF X9=1 THEN 1310

FRINT "JENTER INDIRECT FIRE PARAMETERS®
INFUT CsCO

C(10)=C(10)%x1004+C0O

IF X9=1 THEN 1420

RETURN

REM-COMFUTE RATE OF ADVANCE AND FORCE RATIO Xx%xx
IF B(3)=7 THEN 2080

RESTORE 1510

READ FO

DATA 1+191919lvdislelrlnl

DATA 1s1slvlslelsleiviel

DATA 1s1s191vlvlslslyslstd

DATA 1919191 s1s1s19191s1

READ C1

DATA 1,1

READ C2

IIATA 191

OFEN *ADVRATE®"+2y"R"»Z%

REM-CALCULATE EBLUE FIREFOWER SCORE

FOR I=1 TO 10

F2=F2+M(2yI)XFOC1+EB(2) 1)

NEXT 1
F3=C(8)%X8XC1(1+B(2))4+C(2)%0.86%X100+C(3)%100
REM-CALCULATE RED FIREFOWER SCORE

FOR I=1 70O 10

EO=1

B-7
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
195
19260
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

IF I<>7 THEN 1700

BO=B(30)-INT(E(30))
FA=FA4+M(4»I)XFO(3+R(2)»I)XRO

NEXT 1
FS=C(?)%8+C2(1+B(2))1C(6)%1.2%100+4CL(7)%100
REM-CALCULATE A/D FIREFOWER RATIO
BO13)=(F2+F3) XKW1 (1+B(2)+yB(3))/((FA+FS)XW1(2~-R(2)vB(3)))
B(15)=F2%W1(1+B(2)syR(3))/F4%XW1(2-R(2)yE(3))
IF R(2)=0 THEN 1790

B(13)=1/RK(13) .
B(15)=1/R(15)

REM-CALCULATE ADVANCE RATE

IF B(13)<1 AND R(13):0.8 AND (B(3)=2 OR E(3)=3) THEN 1820
GO 70 1840

F=1

GO TO 1950

IF E(13)<1 THEN 1860

GO TO 1900

AO=0

AT=1

Al=0

GO TO 2050

TF B(13):8 THEN 19220

GO TO 1940

F=8

GO TO 1950

F=INT(RB(13)40.5)

AP=F+1

IF E(6)=0 THEN 1980

F=F+8

AL=148X(B(3)-1)+B(7) 42X (B(S-R(2))~1)

ON EOF (2) THEN 2010

READ #2sA10A

AO=A(F)

IF EB(8)=1 AND (B(3)<=3 OR B(3)=6) THEN 2040

GO TO 2050

A0=A0X0.75

E(12)=A0

B(11)=RB(12)%E(14)

CLOSE 2

RETURN

REM-COMPUTE MINEFIELD ATTRITION KKK

IF B(21)=0 OR E(24)=0 OR EB(25)=0 OR EB(22)=0 OR ER{(3)=7 THEN 22390
MO=R(24)%XR(23)/R(22)

01=0

FOR I=1 TO 10

O1(I)=M(4~-B(2)%X2s I1)XMOXB(2T)XMP(1+EH(2)X1+1)
M(A-R(2)%2,1)=M(4-B(2)X2,I)-01(I)

NEXT I

IF R(2)=1 THEN 2220

FOR I=1 TO 10

V1(S,11=V1(5,1)401(I)

NEXT I

N,
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2210
2220
2230
2240
2280
2260
2270
2280
2290
2300
2310
1 2320
2330

2340
B 2350
2360
2370
2380
2390

b
b
{
b.

2400

' <410

2420
2430
2440
{ 2450
2460
ﬁ 2470
3 2480
2490
2500
2510
2520

2530
F 2540
DESO
2540
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
: 2730
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GO TO 2250

FOR I=1 TO 10

V2(Sy 1)=V2(5,1)4+01(1)

NEXT I

RETURN

REM-ATTACK HELICOFTER kKX

IF RB(3)=0 OR (C(2)=0 AN C(6)=0) THEN 2730
OFEN "MILWORTH"#3s°R"*+Z3

ON EOF (3) THEN 2310

READ #3,y3+2%B(27)+EB(2)!W

CLOSE 3

OFEN "SSKF*®*33s"R"sZ28

ON EOF (3) THEN 2350

READ #3,13:S

CLOSE 3

REM-INITIALIZE

01=0

02=0

T=0

T0=0

T?2=0

REM--CALCULATE # OF TARGETS ANL TARGET WORTH
FOR I=1 TO 10

IF M(4,1)=0 THEN 2470
T(2+I)=M(4,I1)XQ(2yI)%0.8XE(18)
TO=TP+T(2» 1) XW(2y I)

IF M(2,I)=0 THEN 2500
T(1yI)=M(2,I)XQA(L1 9y I)XOSKE(17)
TO=TO+T(1,I)%XW(1,1I)

NEXT I

REM-COMFUTE L0OSSES

FOR I=1 TO0 10

Ir C(2)=0 OR T(2,I)=0 OR T9=0 THEN 2590
R=0
R=C(2)K16X0.81XT(2y[IXW(2»I)/T?
S0=5(1,1)

IF R=0 OR S0:>T(2,I) THEN 2590
O1(I)=T(2y1)%(1-(1-80/T(2»1))"R)
IF C(6)=0 OR T(1,1I)=0 OR TO=0 THEN 2650
k=0
R=C(&)KEK0,.81XT(1,1)%W(1,I)/TO
50=5(2, 1)

IF R=0 OR SO0:>T(1sI) THEN 2650
O02¢I)=T(1sI)%(1-(1-S0/T(1»I))"R)
NEXT I

REM-UFDATE LOSSES

FOR I=1 TO 10
V1(4,1)=V1¢4,1)401(I)
V2(4,1)=V204,1)+02(1)
M(AyI)=MC(4,1)-01(I1)
M(2,I)=M(2,1)-02(I)

NEXT I

RETURN

B-9



2740 REM-ERROR CHECK 1
: 2750 X9=0
,C 2760 FOR I=1 TO 9 STEPF 2
2770 IF 0C1yI)>41 OR 0(1+1)<0 OR 0(2sI)<41 OR 0(2,1)>119 THEN 2790
2780 GD TO 2810
2790 X9=1
. 2800 FRINT °*UNIT ID ERROR IN UNIT °*;1
L! 2810 K=I+1
2820 IF 0(1,K)< : < : 2,K)¢ . K
== 2830 60 1o zgioo OR 0(1sK)>1 OR 0(2s,K)<0 OR 0(2,K)>1 THEN 2840
. 2840 X9=1
. 2850 FRINT *"ERROR I .
: 2820 Ir Xm0 TROR 2gBSRACTION AVAILAERLE FOR UNIT °;1I
b 2870 INFUT 29
t‘ 2880 RETURN

B-1C
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4, Ground Combat Program (Part 2). The second part of the ground combat

program is called by part one of the program and, as such, is transparent to

the user.

This program considers direct fire attrition, artillery attrition,

allows the input of air losses, and updates the requirea history files.
Variables and data used in part one of the program are not repeated in the
following documentation.

a. Variable Listing.

K2,k3
K4,K5
L
M
M1,M2
M3,M4
N
0
01
02
R
RO
S
S0
$3
.
T0,T9
V1,v2
X1, X2

Sector battle parameters (array)

Indirect fire parameters (array)

Tgt element value for indirect fire assessment
File pointer for expected completed firings (ECF)
Blue ECF table

Red ECF table

Dismounted infantry firepower ratio

Attacker defender dismounted infantry loss rates
Suppression table

Blue direct fire suppression value

Red direct fire suppression value

Firepower score pointer for suppression calculation
Intermediate infantry kill value

Intermediate vehicle loss values

Dismounted infantry fractional casualty

Target exposure table

Original/surviving equipment matrix

Dummy infantry variables.

Intermediate infantry loss values

Unit status file {see App A)

Sector composition by unit and fraction

Blue losses by system

Red losses by system

Number of rounds fired

Direct fire ADA/artillery fraction

SSKP table values

Final SSKP for kill computation

Vehicle specific suppression multiplier

Number of targets available

Fire distribution factor weighting values

KV matrices

KV matrices

b. File Structures (all on drive #0).




-y ,’-rr, Ty

1.
‘
e~ T

b
v,
=
r
E— .

,.,,..,,
4,
d

Name Type
UNITFILE  Random
SECTDATA  Sequential
SSKP Random
ECFRED Random
ECFBLUE Random
SUPPRESS  Random
MILWORTH  Random
CIDATA Random

-----

# Rec/Length

Remarks

120/340
na/2000
13/910
192/91

192/91
6/82
13/185
2/600

Cc. Data Requirements.

Data

Target element
composition for

Location

Array E

indirect fire assessment

Target availability
factors for direct
fire combat

Vehicle specific
suppression factors

Target value of direct
and indirect fire
targets

Single shot kill
probabilities and
fractional damage
tables

Expected completed

firings for systems
1-10

Suppression factors

Array L

Array S3

MILWORTH

SSKP

ECFRED and
ECFBLUE

SUPPRESS

Unit status (see App A)
Sector input data
SSKP for Red/Blue weapons

Expected completed firings (ECF) for
Red firing at Blue.

ECF for Blue firing at Red.
Attacker/Defender suppression values.

Target values for attrition assessments.

KV matrices used for history file.

Remarks

As listed

As listed

As listed

UDerived from JIFFY III unclassified
data

See paragraph 3

Classified, derived from JIFFY III
data and categorizea by weapon,
visibility, terrain, and light
conditions.

Unclassified JIFFY I1I aata.




100
110
120
130
140
150
160
170
180
190
200
210
22
230
240
250
260
270
280
290
300
210
320
330
340
350
360
370
380
390
400
410
420
430
440
45
440
470
440
490
%00
%10
H20
530
%40

wenn
W

%60
%70
580
590
400
4510

REM-"F1A° IS THE 2ND FART OF THE DAME ATTRITION FROGRAM
INIT

OIM N(34)sV1(5510),Y$(1)902(10)sX1(6+10)9X2(6910)
DIM B(30)sM(4710)sH(P)sF1(10)sF2(10)+E(4+10)+5(10,10)
DIM 01(10)y0(2510)sT(2510)2G(2)sW(2510)
LIM CC10)sV2(5910)sQ(2+10)+0L.C4510)y53(2+,10)
OFEN "UNITFILE®*#1s"F*»Z%

OFEN *SECTIHATA®"#+2+"R*+Z$%

ON EOF (2) THEN 210

REALD #21EsCrV1+V2»M»0rQ

FRINT C»E

CLOSE 2

REM-~-INITIALIZE

GOSUE 430

REM-COMFUTE DIRECT FIRE ATTRITION

GOSUR 660

REM-COMFUTE ARTILLERY ATTRITION

GOSUR 2110

REM-INSERT AIR LOSSES

GOSUE 2960

IF Z0=4 THEN 330

REM-UFDATE FILE AND FRINT SECTOR STATS
GOSUR 3310

REM-CLOSE OUT FROGRAM

CLOSE

FRINT °*LGMORE SECTOR ERATTLES? (Y OR N)*
INFUT Y$

IF Y$<>*Y* AND Y$<:°N" THEN 350

IF Y$=*N" THEN 410

oLn *F1°

GO TO 420

oLn *DAME®

ENI

REM~-INITIALIZE XXX

01=0

02=0

RESTORE 480

READ E

DATA 7979797935259 8937495

DATA 7979717135959 893+455

DATA 10510+10+10930+S59694+4+5

DATA 10+10,10+10+s309596949495

T=0

RESTORE S50

READ L.

IHATA 19191919190.490.2+0,390:2+0.2

DATA 19191+19190.690,790.790:250.2

DATA 15191v15190.690,3¢0,450.390.3

DATA 0.950.950.910.990.990.7¢0.770,750.,7+0.7
RESTORE 610

READ S3

DATA 1+2.8612.86+2.8692.8690¢3.5r3.5+090

B-13
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620
630
640
650
&$60
670
&80
690
700
710
720
730
740
750
740
770
780
790
800
810
320
830
8240
850
860
870
880
390
200
210
P20
Y30
40
250
Y60
970
280
P00
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
L1120
1130
1140

DATA 1+12.8692.8692.8692.867093:593.590+0
T9=0

T0=0

RETURN

REM—-OIRECT FIRE KKK

IF B(3)=7 THEN 2100

OFEN *SSKF"#2y°R"yZ$

OFEN "ECFRED®33»°"R"»Z%

OFEN "ECFBLUE®"374y"R"»Z$
OFEN *"SUFFPRESS®+Sr"R"sZ%
OFEN °*MILWORTH®?6y*R*»Z$

ON EOF (6) THEN 780

IF RB(27)=2 THEN 770

REAL #6y1+EB(2)1W

GO 10 780

READ #6s3+R(2)1W

CLOSE 6

REM~READI SUFFRESSION

ON EOQF (5) THEN 850

READ #S>EB(3)3:H

IF E(13):8 THEN 850

H4=9

GO TO 860

H4=INT(B(13))+1

IF B(2)=1 THEN 900
H1=INT(H(H4))/100
H2=H(H4)-INT(H(H4))
GO 7O 920
H1=H(H4)-INT(H(H4))
H2=INT(H(H4)) /100

CLOSE 5
REM-INITIALIZE
01=0
02=0
M1=M(2:,5)
M2=M(4+5)
M(2s5)=M(295)/10
M(4,5)=M(4,5)/33

REM-BEGIN ATTRITION EY RANGE ERANLS
FOR I=R(8) TO E(16) STEF -1
T=0

R=0

T0=0

T9=0

F=96XE(7)’ (I-1)X16+(R(5)-1)%44+R(28)
ON EOF (3) THEN 10%0

REATT #35FIF2
F=P6XB(7)+(1-1)%16+(B(4) -1)%X44+EK(28)
ON EOF (4) THEN 1120

READ #4,F!F1

REM-CALCULATE $TARGETS AND TARGET VALUE
FOR J=1 TO 10

1F M(2yJ)=0 THEN 1210
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1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1290
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
14600
1610
1620
1630
1640
1650
1660
1670

TCLy D) =M(2y JIXB(17)XQ(19J) %0, 8XL(E(27)J)
IF J<=8 THEN 1200

T(19J)=M(2s J)XKEC17)%Q (15 JIKE(29)/100%0,8%L(E(27)sJ)
TO=TO+T(Js1)XW(Js1)XR(29)/100

GO TO 1210

TO=TO+T(1s J)XW(1,J)

IF M(4,J)=0 THEN 1320

T(25sD)=M(4» IXR(IBIXKQ(2, J) X0 . BXL(2+E(27) s J)
IF 4=8 THEN 1270

IF J=8 THEN 1300

T=T24T(2r J)XW(2y J)

GO 7O 1320

T(2r =M (4s d) KR
TOTOAT (29 KU 2

G0 TO 1320
T(2,J)=M(45 J)%KE
T9=T2+T(2¢ J) XKW (T
NEXT J
REM-CALCULATE RED LOSSES

ON EOF (2) THEN 1360

READ #2,2%I-1:S

FOR J=1 TO 10

IF T¢(2,J)=0 THEN 1530

K2=1

FOR K=1 TO 10

IF M(2,K)=0 OR S(KyJ)=0 OR F1(K)=0 THEN 1310

RO=1

IF K<+-8 THEN 1440

RO=R(29)

R=0

R=M(2sK)X0C(1sKIKFL(K)X (1~ ~H1%XS3(1,K))X0,9XR(17)X(1-B(19))
R=RXT(2y J)XW (2, J)/TP%RO

S0=( (2-R(2))%XS(KyJ)/100+(1+B(2))%X(S(Ks»J)~ ~INT(S(KsJ))))/3
IF R=0 OR S0xT(2yJ) THEN 1510

K3=(1-80/T(2+J)) KR

K2=K2%K3

NEXT K

02(=T(2y )X(1-K2)

NEXT J

REM-~-CALCULATE RLUE LOSSES

ON EOF (2) THEN 1560

READ #2,2XI:S

FOR J=1 TO 10

IF T(1,J)=0 THEN 1770

K2=1

FOR K=1 TO 10

IF M(4,K)=0 OR S(KyJ)=0 OR F2(K)=0 THEN 1750

RO=1

IF K=2»7 THEN 1660

RO=R(30)-INT(E(30))

G0 TO 1680

IF K<»8 THEN 1680

RO=INT(E(30))/100
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1370
1880
1890
1900
1910
1920
1930
1740
15950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2120
190
D200
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R=0
(=M(4yRKIXO(2yKIKF2(K)XK(1-H2%XS3(2¢K))X0.?XB(18)X(1-E(20))
R=R¥T(1sJ)%XW(1sJ)/TOXRO
SO=((14B(2))XS(KsJ) /1004 (2-B(2) )X (S(Ky J)-INT(S(K»J))))/3
IF R=0 OR S0xT(1yJ) THEN 1750
K3=(1-80/T(1+1))"R

K2=K2%K3

NEXT K

01¢(H=T(1yJ)X(1-K2)

NEXT J

NEXT I

REM-UFDATE LOSSES

FOR I=1 TO 10

IF I=5 THEN 1870

M(2,1)=M(2,I)-01(1)
M(4,I)=M(4,1)-02¢1)
V1i(1,I)=V1(1,I)4+02(I)
V2(1,I)=V2¢1,1)4+01(1I)

GO TO 1990

M3=01(I)>x%x2

M4=02(I) %2

IF M3:M1 THEN 1910

GO TO 1920

M3=M1

IF M4:M2 THEN 1940

GO TO 1950

M4=M2

M(2+s1)=M1-M3

M(4sI)=M2-M4

Vicl,yI)=V1(1yI)+M4
V2(1sI)=V2(I»1)+M3

NEXT I

CLOSE 2

CLOSE 3

CLOSE 4

IF R(6)=0 OR (RB(10)=1 ANDI E(16)=1) THEN 2050
GO TGO 2100

REM-DISMOUNTED INFANTRY CLOSE COMEAT

REM CODE IN THIS SURROUTINE CONTAINS CLASSIFIED
REM EQUATIONS. THIS SUBROUTINE IS AVAILAELE TO
REM QUALIFIED AGENCIES AND CAN PE OETAINELD EY
REM CONTACTING THE AUTHORS.

RETURN

REM-COMFUTE ARTILLERY ATTRITION * kX

IF C(1)=0 AND C(5)=0 AND C(4)=0 THEN 2950

GOSUR 430

OFEN "MILWORTH®"#2s"R*» 7%

ON EDF (2) THEN 2170
FEAD #2,742%R(27)4RB(2)1W
cLose 2

REM-COMFUTE AREA TARGETS
FOR I=1 TO 10

1F M2, 10=0 THEN 2240
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Q210 Ty D)=M(2yI)XQ(1yI)/EC1+EB(2)y1)%0.8
2220 IF I=7 THEN 2240

2230 TO=TO4+T(1+I0%W(1,1I)

2240 IF M(4,1I)=0 THEN 2280

2250 T2y I)=M(4rI)XQ(2s 1) /E(3+E(2)+I)X0.7
2260 IF I=7 THEN 2280

2270 TP=TP+T(2,I)XW(2,1)

2280 NEXT I

2290 REM-COMFUTE LOSSES

g 2300 I1=INT(C(10))/100
L 2310 D2=1-D1

2320 D3=C(10)-INT(C(10))
2330 h4=1-Dn3
2340 OFEN *SSKP*; R
2350 ON EOF (3) ?aéNRQ§§3
2360 READ #3,14:S
2370 CLOSE 3
2380 FOR I=1 TO 10
2390 R1=C(1)x%D1
2400 R2=C(5)%D3
2410 IF I<>7 THEN 2450
2420 R1=C(1)xD2
2430 R2=C(5)%xD4
4 2440 REM-REDI LOSSES
2450 IF C(1)=0 OR T(2+1)=0 OR S(I4+B(2)yI)>T(2+1I) OR 79=0 THEN 2520
. 2460 IF I<>7 THEN 2490
2470 R=R1
2480 GO TO 2500
2490 R=RI1XT(2,I)%XW(2yI)/T?
2500 01 (D) =T(2yI)XEC(L+EB(2) s I)X{(1-(1=-S1+B(2)yI)/T(2+1))"R)
2510 REM-BLUE LOSSES
2520 IF C(S)=0 OR T(1+1I)=0 OR S(3+R(2)+I)>T(1+1) OR TO=0 THEN 2580
2530 IF I<+7 THEN 2560
2540 R=R2
28550 GO TO0 2570
2560 R=R2XT(1syI)%XW(1,I)/T0
2570 02D =T(L1, I)XKE(I+R(2) s I)X(1~(1-S(3+R(2)+I)/T(1+1))"R)
: 2580 NEXT I
F 2590 REM-UFDATE LOSSES
2600 FOR I=1 TO 10
2610 V1(2,1)=V1(2,1I)4+01(¢I)
2620 U22(2» 1) =VU2(2,1X402¢1)
2630 M(4y]1)=M(4,1)-01CI)
2640 M(2yI)=M(2,I)~-02(I)
2650 NEXT 1
F 2660 REM-CLGF KILLS RY ELUE
1 26470 IF C(4)=0 THEN 2950
A 2680 OFPEN "MILWORTH®#+3+"R"°+Z$
2690 ON EOF (3) THEN 2710
2700 READ #3,13:W
2710 CLOSE 3
2720 T=0
3 2730 T9=0
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‘ 2740 R=C(4)
s 2750 01=0

¢4 2760 REM-COMFUTE #TARGETS ANI' TARGET VALUE
, 2770 FOR I=1 TO 10

| 2780 IF M(4,1)=0 THEN 2810

2790 T(2,1)=0.6%XM(4yI1)K0(251)

2800 T9=T9+T(2,1)XW(1+R(2)s1)

2810 NEXT 1
b 2820 REM-CLGF KILLS
2830 IF T9=0 THEN 2900
2840 FOR I=1 TO 10
2850 IF T(2y1)=0 OR S(S5,I)=0 OR S(5,I)>T(2,1) THEN 2890
2860 R=0
2870 R=C(4)K2XW(1+E(2)yI)XT(2+1)/T9%0,.8%0.8
2880 01(I)=T(2rI)X(1-(1-S(S5,I)/T(2y1))"R)
2890 NEXT 1
2900 REM-UFDATE LQSSES
2910 FOR I=1 TO 10
2920 V1(2,1)=VU1(2,1)401(I)
2930 M(4,1)=M(4,I)-01¢I)
2940 NEXT I
2950 RETURN
2940 REM-INSERT AIR LOSSES KKK
2970 REM-UFDATE INF LOSSES IN CARRIERS
2980 GOSUE 4080
2990 FRINT *LEBLUE KILLER-RED VICTIM®
3000 FRINT USING 3010:V1
(: 3010 IMAGE SC10CA4A0 1Dy 1X1y/1
3020 FRINT °*RED KILLER-ELUE VICTIM®
3030 FRINT USING 3010:V2
3040 FRINT *RLUE/RED FORCES®
3050 FRINT USING 3060:M
3060 IMAGE 4C10C4AD.1091X1s/]
3070 FRINT *INSERT LOSSES? (1-BLUE 2-RED  3-NO MORE
3080 INFUT 20
2090 IF Z0+>1 AND ZO<:2 AND Z0<>3 AND Z0<:>4 THEN 3070
3100 01=0
3110 GO TO ZO OF 3120,3210,3300,3300
3120 FPRINT *JENTER LINE NUMRER (1-5)°
3130 INFUT J
3140 PRINT °"ENTER ELUE LOSSES (1-10)"
3150 INFUT 01
3160 FOR I=1 TO 10
3170 U2y ID=V2(Jry1)401(1)
2180 M(2,1)=M(2,1)-01(I)
3190 NEXT 1
L 3200 GO TO 2990
3210 FRINT *JENTER LINE NUMBER (1-5)°
3200 INFUT J
f 3230 FRINT *ENTER RED LOSSES (1-10)°
3240 INFUT 01
1 3250 FOR [=1 TO 10
Y 3260 UL eI =UL (s 1) 401CT)
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3070
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
2770
3780
3790

M(4,1)=M(4,1)-01(I)

NEXT I

GO T0 2990

RETURN

REM UFOATE AND FRINT RESULTS

FRINT @A42:"LSECTOR °*iR(1)5* RESULTS *
FRINT @42:"JSECTOR FARAMETERSJ®

FRINT @42! USING 3350:E

IMAGE 3C10C4D.202X]y/1]

FRINT @42:*JINDIRECT FIRE FARAMETERS®
FRINT @42: USING 3380:C

IMAGE 10C3n.1Dy2X]

REM-FRINT SFECIFIC RESULTS

GOSUR 4450

FRINT @42!*JUNITS®

FRINT @42: USING 3430:0

IMAGE 2010L3D.,20y2X3ys/)

FRINT @42:°*BLUE/RED LOSSES®
FRINT 242! USING 3460:!M

IMAGE 4C10L4AD.1Ds1X3»/1]

FRINT @42:°BLUE KILLER-RED VICTIM®
FRINT @42: USING 3490:V1

IMAGE SC10C40.10,1X1+/1]

FRINT @42:°"RElI KILLER-RLUE VICTIM®
FRINT @42! USING 3490:V2
REM-AFFORTION BLUE LOSSES AND WRITE TO FILE
01=0

FOR I=1 7O 10

01¢I)=M01»I)-M(2y1)

NEXT I

FOR I=1 TO 9 STEF 2

IF 0¢(1s1)=0 THEN 3690

ON EOF (1) THEN 3610

READ #1,0¢(1,I):IN

FOR J=1 TO 10

IF M(1,4)=0 THEN 3660
N(I)=NC)~01 (D) %01y I+1)KNCI) /M (1)
IF NC(J)Y>0 THEN 3660

N(J)=0

NEXT J

ON EOF (1) THEN 3690

WRITE #1,0(1,y1)IN

NEXT I

REM-AFFORTION RED LOSSES AND WRITE TO UNIT FILE
01=0

FOR I=1 TO 10

O1CI)=M(3yI)-M(4,1I)

NEXT I

FOR I=1 TO 9 STEF 2

IF 0(2,1)=0 THEN 3870

ON EOF (1) THEN 3790

READ #1+,0(291):IN

FOR J=1 70 10
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3800
3810
3820
3830
3840
2850
3860
3870
3880
890
3900
39310
3920
3230
3940
39250
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4200
42320
4240
4250
4250
4270
4280
4290
47100
4310
4370

IF M(3,J)=0 THEN 3840
NC) =N ~01 (RO (22y I+1I)XNCII /M3 D)
IF N(J)>0 THEN 3840
N(J)=0

NEXT J

ON EOF (1) THEN 3870
WRITE #1,0(25sI):N

NEXT I

OFEN °*CIDATA®34,"F"»2Z%
ON EOF (4) THEN 3920
READ #4+1:X1

REALD #4,2:X2

FOR I=1 T0O S

FOrR J=1 T0O 10

X1(Io )=X1C(To D4+VI(I» D))
X2(TL oy D=X2(T s N)+V2(Is D)
NEXT J

NEXT I

ON EOF (4) THEN 4010
WRITE #4,1:X1

WRITE #4,2:X2

CLOSE 4

N=0

N(1)=INT(RB(1))

ON EOF (1) THEN 4060
WRITE #1,120:N

CLOSE 1

RETURN

REM-KILLS OF INF IN VEH
FOR I=1 T0 10

IF M(4+,1)>0 THEN 4120
M(4,1)=0

IF M(2y1):0 THEN 4140
M(2yI)=0

NEXT 1T

FOR 1I=1 70 S

GOSUER 4200

GOSUER 4290

NEXT 1T

RETURN

REM-RBLUE INF KILLS IN VEH
h=0

RKR=U2(I+2)%3

KO=M(2+5)

IF K<KO THEN 4260

K=KNO

U2(T93)=02CTsS)+K
M29yS)=M(295) ~K

RETURN

FEM-RED INF RKILLS IN VEH
h=0

h=Ut(Ter2)%4

NO=M(4.5)
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4330 IF K<KO THEN 4350

4340 K=KO

4350 V1(I+3)=V1(I+5)+K

4360 M(4y5)=M(4,5)-K

4370 K=0

4380 K=V1(I»3)x%4

4390 KO=M(4+5)

4400 IF K<KO THEN 4420

4410 K=KO

4420 V1(I»5)=V1(I»5)+K

4430 M(4,5)=M(4,5)-K

4440 RETURN

4450 REM-PRINT ADV RATE

4460 PRINT @42: USING 4470:°ATKR/DEF FORCE RATIO:*iB(13)#* ¢ 1°
4470 IMAGE 1L»21A»1X+2D.1Dv4A

4480 FRINT @42: USING 4490:°ADVANCE RATE (KM/HR):°$#B(12)
4490 IMAGE 21A»2X»2D.1D

4500 PRINT @42: USING 4510:°TOTAL ADVANCE (KM):®3#B(11)
4510 IMAGE 19A»1X»3D.1D

4520 RETURN

B-21



5. Data Entry Program.

a.

b.
Name
UNITFILE
TEMPF ILE
NAMEF ILE
TOEFILE

This program (Program 2 on the DAME menu) manipulates
the unit status file (UNITFILE - see App A) and allows the operator to
initialize and update units played in DAME. This program is used in game
initialization and in each game turn to update changes in unit status.

Variable listing.

Vehicle ammunition capacity
Vehicle fuel capacity

Unit name

Unit status variable (see App A)

System firepower score
Equipment level and unit effectiveness score
Status flag

Intermediate variables used for error check

File Structures Used (all on Drive #0).

Type

Random
Random
Random

Random

# Rec/Length

Remarks

120/340
120/340
120/15

120/110

c. Data Requirements.

Data

System f
scores

System fuel capacity

irepower

System ammunition

capacity

Location

Array >

Array A

Array F

Unit status (see App A)
Backup unit status file.
Unit names

Unit TOE file

Remarks

Derived from JIFFY data (classified)

As listed

As listed

B-22



e

‘
*r.

P TYrTTTYe

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
26C
270
280
290
300
310
320
330
340
35

360
370
380
290
400
410
4220
430
440
450
440
470
480
490
500
S10
520
530
3540
5850
560
570
580
590
600
610

REM- *F2" IS THE DAME FROGRAM TO CONTROL UNIT FILE ENTRY OFERATIONS
INIT
DIM N(34)sM$(B8)rA(2511)9F(2911)985(2511),U(12)

OFEN °*NAMEFILE"i2+°"F"+Z$
IMAGE &4LSC8D.60s1X1y /194060600 1X]
OPEN *UNITFILE®#1s°F"+Z$%

OFEN °TOEFILE®*$3s°F"»Z%

REM-INITIALIZE

GOSUR 430

FRINT *L FILE OFERATION FROGRAM®
FRINT *JENTER NUMBER OF DESIRED ACTION--°
FRINT *J 1 -- RETURN TO MASTER MENU®
FRINT * 2 -- ADJUST EQUIFMENT LEVEL ONLY®
FRINT * 3 -- ENTER NAME ONLY®

FRINT °* 4 -- ADJUST CI PARAMETERS®

FRINT * 5 —— ENTER ENTIRE FILE FOR A UNIT®
FRINT * 6 -—- DISFLAY UNIT STATUS®

FRINT * 7 ~—— CHANGE MOFF STATUS®

FRINT °* 8 -- CHANGE UNIT STATUS FLAG"
FRINT * 9 ~-— CREATE BACKUF UNIT FILE"
FRINT * 10 -- CHANGE SINGLE VALUE"

FPRINT * °

INFUT I

R9=1

IF I>10 OR I<1 THEN 190

GOSUE I OF S570G+1620:800992092000,2590y2980+3300+,3610,y3880
GO T0 190

CLOSE 1

CLOSE 2

CLOSE 3

oLDr "haMeE"

END

IMAGE 30 2Xv6A93XsAL30D 10392 Xs40, 10 SCIX» 30,101
REM-INITIALIZE

RESTORE 460

READL A

DATA 2.3391.2292.0290.91690.02+091.98+3.0290+0+9.01
[ATA 1.85+1.49v0.290.290.0290.1492.63+4:6+70+0+,10.3
RESTORE 500

READ F

DATA S5009175917599590+105,125+248+78,80y325

DATA 2659122976461 76:690958.1976:69137.4995+669225
RESTORE 540

READ S

DATA 1s1s1s1slsleirlslisrlsl

LATA 1s1rlelslslslslrislsl

RETURN

REM--RETURN TO MASTER MENU

CL.OSE 1

CLOSE 2

aLD "DAME®

RETURN
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620 REM-ADJUST EQUIFMENT LEVEL

630 FRINT *LEQUIPMENT ENTRY FOR SYSTEMS 1-10°

640 FRINT USING 650:°*ENTER UNIT NUMBER (1-119, 999=STOP)-- °*
650 IMAGE 3B8A,S

660 INFUT I

670 IF I=999 THEN 790

680 IF I+119 OR I<1 THEN 640

690 ON EOF (1) THEN 710

700 READ #1,1:N

710 ON EOF (2) THEN 730

720 READ #2+1:M$

;ﬁ% ?2§N¥558§5%3géggzgak%;ﬂ(Q)yN(3)vN(4)-N(5)'N(b)rN(7)yN(B)rN(9)1N(10)
750 IMAGE SA»S

760 INFUT NC1)sNC2)9NC(3)sNCA) s N(S) sNC(E) sNC(7) s N(8) sN(9)»N(10)
770 GOSUE 2240

780 GO TO 640

790 RETURN

800 REM-INPUT UNIT NAME

810 FRINT °*LENTER UNIT NAMES (8 CHAR MAX, 999=STOF)°®
820 PRINT USING 830:°"ENTER UNIT #» NAME -- °*

830 IMAGE 22A»S

840 INFUT IsAS$

850 IF I<1 AND I>119 THEN 820

840 IF I=999 THEN 910

870 M$=SEG(A$s2+8)

880 ON EOF (2) THEN 900

890 WRITE #2,1:!M$

900 GO TO 820

910 RETURN

920 REM-ALJUST UNIT FARAMETERS

$30 FRINT °*LUNIT FARAMETER ADJUSTMENT®

940 FRINT "ENTER UNIT $ (999=STOF)"®

950 INFUT I

960 IF I=999 THEN 1990

970 IF I<1 OR 13119 THEN 920

980 ON EOF (1) THEN 1000

990 READ #1,1!N

1000 FRINT *DESIRED CHANGE:? 1-L.06 6-INT+STA"

1010 FRINT * 2-INTEL 7-LOG+INT+STA"
1020 FRINT * 3-STATE 8-LOGH+INT+STA+FOL"
1030 FRINT ° 4-L.OGH+INT 9-FRA FOL+ SF F/A°
1040 FRINT °© 5-L.0G+5TA O-COMFLETE"

1050 INFUT J

1060 IF J=0 THEN 1080

1070 GO TO 1100

1080 GOSUER 2240

1090 GO TO 9220

1100 GO Y0 J OF 1110,1150,1200+,1246+1290,1330+1380+1430+1500
1110 FRINT °*JINFUT 4 VALUES®

1120 INFUT N(13)sN(17)sN(18)9N(28)

1130 GOSUE 1540

1140 GO TO 1000
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1150 PRINT *"JINPUT 3 VALUES®

1160 INFUT N1sN2sN(29)

1170 N(22)=N1+N2/10

1180 GOSUER 1540

1190 GO TO 1000

1200 PRINT °*JINFUT 2 VALUES"

1210 INFUT N{(23)sN(34)

1220 GOSUE 1540

1230 GO TO 1000

1240 FRINT *JINPUT 7 VALUES®

1250 INFUT NC13)sNC(17)»NC18) 9 N(28) y N1y N2y N(29)
1260 N(22)=N1+N2/10

1270 GOSUE 1540

1280 GO T0O 1000

1290 FPRINT °*JINPUT 6 VALUES®

1300 INFUT N(13)sN(17)sN(18)sN(28)1N(23),N(34)
1310 GOSUR 1540

1320 GO T0 1000

1330 FRINT °“JINPUT S VALUEZ®

1340 INFUT NI1sN2sN(29)sN(25,)92N(34)

1350 N(22)=N1+N2/10

1360 GOSUB 1540

1370 GO 7O 1000

1380 FRINT °*JINFPUT 9 VALUES®

1390 INFUT N(13)sN(17)sN(18)sN(28)sN1sN2sN(29)yN(23)1N(34)
1400 N(22)=N1+N2/10

1410 GOSUE 1540

1420 GO TO 1000

1430 FRINT "JINFPUT 10 VALUES®

1440 INFUT NC(13)sNC(17)sNC18) s N(28) s NI/N2yN(29) s N(23)sN(34)sN(27)
1450 N(22)=N1+N2/10

1460 FRINT *INFUT 2 VALUES®

1470 INFUT N(31)sN(32)

1480 GOSUEB 1540

14920 GO T0 1000

1500 FPRINT "JINFUT POL TRUCK FRACTION AND SFLY FT FOL/AMMO"
1510 INFUT N(27)sN(31)9yN(32)

1520 GOSUE 1540

1530 GO TO 1000

1540 REM-INPUT ERROR CHECK

1550 X9=0

1560 N1=INT(N(13))

1570 N2=(N(13)-N1)x%x10

1580 IF N1<0 OR N1>9 OR N2<0 OR N2>%? THEN 1600
1590 GO 7O 1620

1600 FRINT °*MISSION ENTRY INCORRECT®

1610 X9=1

1620 IF N(15)>x1 OR N(15)<0 THEN 1640

1630 GO TO 1660

1640 FRINT °*FOL STATUS INCORRECT®

1650 X?=1

1660 IF N(16)+1 OR N(16)<0 THEN 1680

1670 GO 70 1700
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
18490
1850
1860
1870
1880
1890
1900
1910
1920
1930
19240
1950
19260
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

CHNN i ot SEL SER JER A e 4.

FRINT
X9=1
NI=INT(N(22))

N2=(N(22)-N1)%10

IF N1<1 OR N1:5 OR N2<0 OR N2>4 THEN 1740

GO TO 1760 r
FRINT "DETECTION ENTRY INCORRECT®

X9=1

IF N(23)<>1 AND N(23)<»2 THEN 1780

GO TO 1800 J
FRINT *"MOFF STATUS INCORRECT®

X9=1

NI=INT(N(24))

N2=(N(24)-N1)%10
IF N1<>1 AND N1<3>2 OR N2<0 OR N2>9 THEN 1840

GO TO 1860
PRINT
X9=1
IF N(27)>1 OR
G0 TO 1900
FRINT °®TANKER
X9=1

IF N(29)>1 OR
GO TO 1940
FRINT °*SENSOR
X9=1

IF N(34)=0 OR
FRINT "STATUS
xX9=1

IF X9=0 THEN 1990

INFUT Z1
RETURN
REM-ENTER
FRINT

IMAGE 38BA»S
INFUT 1

IF I=999 THEN
IF 13119 OR
FRINT USING
IMAGE 274.5
INFUT M$
N=0
FRINT
INFUT
FRINT
INFUT
FRINT
INFUT
ON EOF (2
WRITE #2,1!M$

*AMMO STATUS INCORRECT®

"UNIT TYFE INCORRECT®

ENTIRE UNIT FILE
‘LUNIT FILE ENTRY (NAME+EQUIFMENT+FARAMETERS)®
FRINT USING 2030:"ENTER UNIT NUMBER (1-119.»

I<1 THEN 2020

20807 "ENTER UNIT NAME (8 CHAR)-- *

N(27)<0 THEN 1880

FRACTION INCORRECT®

N(29)<0 THEN 1920

COVERAGE FRACTION INCORRECT®

N(34)=1 THEN 1970
ENTRY INCORRECT®

999=STOF)—— *

2580

*EQUIFMENT (1-10)-- *

NCLI) s NC2)sNC(3) o NCA) s N(L)I s NC(S) s N(7) s N(B) yN(FP) s N(10)
*FARAMETERS (1-9)
NCI3)sNCLIS) s N(I6) P N(22) 9y N(23) s N(24) 1M1 9 M29N(27)
‘FARAMETERS (11-12)"*

N(29)sN(34)

THEN 2170

REM-MAKE ERROR CHECK

GOSUE 1540
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2210

2220

o
2230
2240
29E()

2260
2270
2280
2290
2300
2310
2320
2330
2340
235

2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730

IF X9=1 THEN 2130

GOSUER 2240

GO TO 2020

REM-CALCULATE COMBAT EFFECTIVENESS
ON EOF (3) THEN 2270

READ #3,I3U

Uo=0

K=INT(N(24))

IF K=0 THEN 2550

FOR J=1 TO 10

IF J=7 AND (N(24)=1.1 OR N(24)=2.,1) THEN 2340
UO=UO+N () XS (K»y J)

GO TO 2350

UO=UO+N(JIXS(K»11)

NEXT J

N(11)=U0/U(11)

REM-CALCULATE FUEL/AMMO ON HANL
AO=0

Fo=0

FOR J=1 70 10

IF J=7 AND (N(24)=1.1 OR N(24)=2.,1) THEN 2450
AO=A0EN(JIXA(K» JIXNC(16)
FO=FO+N(J)XF(Ky J)XN(1S)

GO TO 2470
AO=A0+N(J)XA(KY11)XN(16)
FO=FO+N(J)XF(Ky11)XNC1S)

NEXT J

IF B9=5 THEN 2510
M1=(N(25)-INT(N(25)))%1000000
M2=(N(26)-INT(N(26)))%100000
N(25)=INT(F0)+M1/1000000
N(26)=INT(AR0)+M2/100000
REM-UFDATE NC303]

N(30)=N(9)

REM-WRITE TO FILE

GOSUE 3690

RETURN

RETURN

REM-DISFLAY UNIT STATUS

FRINT "LUNIT STATUS LISPLAY'

V=42

FRINT °*ENTER OUTFUT DESIRED: 1-ALL UNITS
INFUT Z5

IF 251 AND Z5<:2 THEN 2620

IF Z5=2 THEN 2710

FRINT @42:" :

FOR I=1 70 119

GOSUER 2780

NEXT I

GO TO 2970

FRINT USING 2720:"UNIT & (999=570F) °
IMAGE 204,S

INFUT I
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' 2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
i 2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
b - 2970
2980
2990
3000
3010
3020
3030
3040
305¢C
3060
3070
3080
3090
3100
3110
3120
3130
{ 3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
] 30050
B0

W

Ll

IF I=999 THEN
IF I<1 OR

GOSUR
Go 10

2970

I~119 THEN 2710
2780

2710

REM-FRINT SURROUTINE

ON EOF (1) THEN
#15I:IN
ON EOF

REAL

REALD

FRINT
FRINT
IMAGE
FRINT
IMAGE
FRINT
IMAGE
FRINT
IMAGE
FRINT
IMAGE
FRINT
IMAGE

2910

(2) THEN 2930

#2911 M%

@42 " JUNIT % *;51I:° ‘iMs

@427 USING 2850!N(1)sN(2)sN(3)sN(A)yN(S5)sN(E) s N(7)9sN(8B) 1 N(F)
PLAn.10s1X195S

@42: USING 2870:N(10)»°11-20"yN(11)sN(12)sN(13)sN(14)sN(13)
A0, 10r /2 6A»ST20. 202Xy s

@42 USING 2890:N(16)sN(17)sN(1I8)yN(12)sN(20)

20,209 1Xy4L60»1X]

@42 USING 2910:°21-26"sN(21)¢N(22)+N(23)+N(24) 4 N(25)sN(26)
7As4C10.10,2X3,2060.6092X]

@42: USING 2930:°27-34"sN(27)sN(28),N(29)+N(30)sN(31)sN(32)
SAy»AL 30,20 2X29 206019 2X39S

@42 USING 29503IN(33)yN(34)

202Xy 30,2001

RETURN
RETURN

REM-CHANGE MOFF

FRINT
FRINT
INFUT

It
FRINT
FOR

READ
FRINT
IMAGE
INFUT
IF J<
GOSUR

IF 25>1 AND

25=2

1 AND J:2

STATUS
‘LCHANGE MOFF STATUS®
*JMETHOD OF CHANGE:!
5

1-ALL UNITS 2-SFECIFIC UNITS®
25x2
THEN 3150

* JFOSSIRLE MOFF LLEVELS ARE:

THEN 2990

1-NO MOFFP 2-MOFF 4°

I=1 70 119
ON EOF (1)
#1,10N

THEN 3080

USING 3090:°"UNIT *:Ii* MOFF IS °
SA»30s10AYS

J

THEN 3080

3250

NEXT I

GO TO
PRINT
FRINT
INFUT
TF

IF
READ

GOSUE
GO 10

I<1 AND
IF [=999 THEN
Jo=1 AND
ON EOF (1)

#15I:N

2290

*JFOSSIRELE MOFF LEVELS ARE! 1-NO MOFF
*ENTER UNIT #» MOFF (999,999=STOF) *
IrJ

2-MOFF 4"

I:119 THEN 3160
3290

Jo#2 THEN 3160
THEN 3230

3250
3150

N(23)=)

ON EOF

(1) THEN 3280
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3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
2440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
2620
2630
3640
365

3660
3670
3680
3690
3700
3710
3720
3730
3740
375

3760
3770
3780
3790

WRITE #1,I:N

RETURN

RETURN

REM-CHANGE UNIT FLAYER FLAG

FRINT °*LUPDATE UNIT STATUS FLAG®

FPRINT °*JSELECT OFTION? 1-ALL UNITS 2-SFECIFIC UNITS®
INFUT J

IF J<>1 AND J<x2 THEN 3300

IF J=2 THEN 3460

FOR I=1 TO 119

ON EOF (1) THEN 3390

Feall #1,IN

FRINT USING 3400:"UNIT "3Ii* ENTER STATUS (O OR 1) °*
IMAGE SAr3[122A9»2XsS

INFUT J

IF J<>1 AND J<>0 THEN 3390

GOSUBR 3560

NEXT I

GO TO 3600

REM-SFECIFIC UNITS

FRINT °*ENTER UNIT#, STATUS (0 OR 1) (?99¢+999=STOF) *
INFUT I,J

IF I=999 THEN 3600

IF T>119 OR I<1 THEN 3470

IF J<=0 AND J<:*1 THEN 3470

ON EOF (1) THEN 3540

REAL #1+I:N

GOSUB 3560

GO TO 3460

N(34)=J

ON EOF (1) THEN 3590

WRITE #1,IN

RETURN

RETURN

REM-CREATE TEMFORARY FILE

CLOSE 1

KILL °TEMFFILE"

COFY "UNITFILE®sO TO °"TEMFFILE®+0

FRINT *TEMPORARY FILE CREATED AND FILLED®
INFUT Z1

OFEN "UNITFILE®*?1,"F"+2Z%

RETURN

REM-WRITE N-FILE TO DISK

N1=INT(N(13))

IF N(24)=0 THEN 3840

N2=(N(13)-N1)%X10

IF N(13)=0 THEN 3770

IF N1=35 AND N1<8 OR (N2=3>5 AND N2<8) HEN 3790
IF N1=3>2 AND N1<5 OR (N2=:2 AND N2<5) THEN 3810
IF N1=8 OR N1=9 OR N2=8 OR N2=9 THEN 3830
N(21)=3

GO TO 3840

N(21)=1
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3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
39270
3980
3990
4000
401¢C
4020
4030
4040

GO TO 3840

N(21)=2

GO TO 3840

N(21)=4

REM-FRINT TO N-FILC

ON EOF (1) THEN 3870
WRITE #1,I:N

RETURN

REM-CHANGE SINGLE VALUE

FRINT *LCHANGE SINGLE VALUES IN THE UNITFILE®

FRINT °*JENTER UNIT NUMBER 1-119
INFUT I

IF I=999 THEN 4040

IF I<1 OR I>119 THEN 3880

ON EOF (1) THEN 3960

READI #1,IIN

FRINT "ENTER ITEM #sNEW VALUE
INFUT JsNO

IF J=999 THEN 4020

IF J<1 OR J:34 THEN 3960
N{J)=NO

GO T0O 3960

GOSUE 2240

GO TO 232880

RETURN
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6. Chemical Attrition Program. This program (Program 3 of the DAME menu)
calculates attrition from chemical munitions based on agent type firing unit,
unit type and composition, and MOPP status.

»‘ a. Variable listing.

A(l) Number of mission assessments of a particular mission against

. . unit 1. DIM (10).
- AY,A2,A3 Input answer (1 = Yes, 2 = No).
" AY(I,J) Casualty fraction of element | with target radius J for assessing
! a unit in the attack profile. DIM (10,5).

Character string RED or BLUE.
) jotal chemical kills of element I for entire mission MI.
: 1) Total chemical kills of element I for entire DAME game or a
; Critical Incident.
- D9 (I,Jd) Casualty fraction of element I with target radius J for assessing

! a unit in the defend profile.
F(I) Target fraction of unit I to be chemically assessed.
Fl Force type flag (1 = Blue, 2 = Red.
F9 Casualty fraction from a selected casvalty fraction table.
Kl Element victim tabulator.
L(I) Total chemical kills of element I for a unit.
M(I) MOPP status for unit I (1 = Not in MOPP, 2 = in MOPP).
M Mission input selection.
M9(1,J) Casualty fraction of element I with target radius J for assessing
a unit in the maneuver profile.
N(I) Unit status parameter (see App A).
N1 Number of units to be chemically assessed.
N2 Number of elements times fraction targeted.
3 Pl Force type of unit from N(24) of unit file (See App A).
! R1 Target radius selected from table TY and divided by 100 to be
_ used as a subscript to determine F9.
3 R9(I,J) Casualty fraction of element I with target radius J for assessing
a unit in the reserve profile.
11 Target identification number pointing to unit number for chemical
F assessment.
3 T9 (1,d) Target radii (100, 200, 300, 400, 500 meters) based on unit type
E I and mission profile J.
} u(1) Unit number to be chemically ascessed for target I.
; Ul Unit type indicator. See App A, element 24.
i

b. File Structure Used (A1l an Disk #0).
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Name Type
BL TEMP Random

RDTEMP Random

BLCHMVCTM Random

RUCHMVCTM  Random

Casualty Random
fraction
Tables 1-32

# Rec/Length

Remarks

1/370

1/370
1/100

1/100

1/460

Table of target radii (100, 200, 300,
400, 500 meters) for the ten Blue unit
types based on the four mission
p;ofi]es (See element 24 and 21 of App
A).

Same as above except for Red unit types.

Accumulation table of ten Blue element
types killed by chemicals only. (See
N(1) - N(10) of unit file).

Same as above except for Red element
types.

Casualty fraction table for 10 weapons
systems based on firer type and unit
mission.

The follow acronym convention was used in naming the 32 casualty fraction

tables:

(a) Mission firer

(b) Chemical Agent fired

(d) Target Profile

(e) Example:

c. Data Used.

Data

Target Radii for
Blue and Red units

Lasually fractions
for systems 1-10

BTY - Battery
BN - Battalion

PS - Persistent

NP - Non-persistent
BL - Blue Force

RD - Red Force

ATK - Attack

DFN - Defend

RS - Reserve

MV - Move

The file BTYPSRDATK denotes a battery of persistent
agent fired at a red unit in an attack mission,

Location

ELTEMP/
ROTEMP

Casuglty
fraction
tables 1-37¢

Remarks

Uerived from JIFFY
chemical methodology (classified)

Verived from classified
agent data. (Classified) See
methodology section.
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LOO
110
120
130
140
150
160
170
180
1920
200
210
220
230
240
250
260
270
280
290
300
310
220
330
340
350
250
X270
380
290
400
. 410
|! 4220

AR0
440
450
460
4 470
s 4130
! 490
%500
510
H20
%30
540
LSO
Y60
70
Y180
BP0
4H00
4510
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REM~*"F3" IS THE DAME CHEMICAL ASSESSMENT MODULE
DIM Z$(300)»UC10)2F(10)5sAC10)sM(10)sN(34),T92(10:4)
ODIM AP(109S5)»D9(10+5)9RP2(1095)sM9(1095)»CP(10)+CC10)9L.(10)
FRINT @42:°"L"," CHEMICAL MODULE OUTFUT®
FOR I=1 TO 10

Ccl)=0

NEXT I

FRINT

FRINT

FRINT

FRINT °"LCHEMICAL MODULE MENU--INFUT FOLLOWING OPTION:*
FRINT

FRINT ®*(1) RED BATTERY OF FERSISTENT®

FRINT "(2) RED' BATTERY OF NON-FERSISTENT®

FRINT "(3) RED BATTALION OF FERSISTENT®

FRINT *(4) RED BATTALION OF NON-FERSISTENT®
FRINT *(5) BLUE BATTERY OF FERSISTENT®

FRINT *"(6) ELUE EATTERY OF NON-FERSISTENT®
FRINT *(7) RLUE BATTALION OF FERSISTENT®

FRINT *(8) RLUE BATTALION OF NON-FERSISTENT®
PRINT "(9) EXIT CHEMICAL MODULE"

INFUT #M1

GO TO M1 OF 3605360+360+136094005,400,400,400,2840
FRINT

FRINT *IMFROFER ENTRY®

GO 10 200

OFEN *BLTEMF®i1,"R"+2%

GOSUR 2660

Fi=1

G} TO 440

OFEN *"RDTEMF*#1y°R"+»Z$%

GOSUER 2660

F1=2

GO TO 440

30 TO M1 OF 450+540+630,720+8105,900,990,1080
OFEN "BTYFSELOFN®i1y*"R"»Z%

LOSUBR 2460

OFEN *BTYFSELATK®"s31y"R®,Z%

GOSUE 2510

OFEN °*BTYFSELRS"#1s"R°»Z$

GOSUR 2560

OFEN "BTYFSELMU®*il1,"R*sZ$

GOSUE 2610

GO TO 1170

OFEN *BTYNFEBLDOFN®31s*R*»Z$

GOSUE 2460

OFEN "BTYNFRLATK®7#1,"R", 2%

GUSUE 2510

NDFEN "BTYNFBLRS®"51y"R"»2¢

GOSUR 2560

OFEN "BTYNFBLMVU®31,"R"»Z$

GOSUE 2610
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620
630
640
4650
660
670
&80
620
700
710
720
730
740
750
760
770
780
790
300
310
820
330
840
850
860
870
380
390
Y00
10
P20
Y30
40
950
Y60
Y70
P80
Y0
1000
1010
LO20
1030
L0430
L G0
1060
1070
1080
150
110G
1110
120
1130
1140
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GO TO 1170
OFEN “BNFSBLLOFN®"#1s"R*s2Z$
GOSUR 2460
OFEN "BNFSBLATK®31y°"R"sZ$
GOSUER 2510
OFEN "BNFSELRS®"il1y"R",Z$
GOSUR 2560
OFEN "ENFSBLMV®i1,"R*,Z$
GOSUR 2610
GO TO 1170
OFEN "RNNFEBLDFN®31s"R"+2Z$
GOSUER 2460
OFEN “BNNFBLATK®"31y"R"+Z$
GOSUER 2510
OFEN °BNNFBLRS®i1s°R*yZ$
GOSUR 2560
OFEN °"BNNFELMV®*31,°R*»Z%
GOSUE 2610
GO TO 1170
OFEN "RTYFSRDOFN®i1y°*R*sZ$
GOSUE 2460
OFEN "RTYFSRDATK®31y*R"»Z%
GOSUER 2510
OFEN *"BTYFSRDRS"il1sy*R®»2$
GOSUE 2560
OFEN "BTYFSRDMV® 31y "R"rZ8
GOSUB 2610
GO TO 1170
OFEN *RTYNFRDOFN®"31y"R"sZ%
GOSUE 2460
OFEN "BTYNFROATK®"31s"R"»Z$
GOSUE 2510
OFEN *BTYNFRDORS®31s*R"»Z$
GOSUE 2560
OFEN "BTYNFRDMV" 31y °"R"*,Z$
GOSUR 2610
GO 70 1170
OFEN "ENFSRODFN®31s°"R"»Z2%
GOSUE 2460
OFEN "BNFSRDATK® 31 *"R"»Z%
GOSUER 2510
OFEN "BENFSRIORS®31s"R*yZ%
GOSUE 2560
OFEN "ENFSRIMV®i1s"R*y 7%
GOSUR 2610
GO T0 1170
OFEN *BNNFRDDOFN®"s1y"R"9Z%
GOSUE 2460
UFEN "BNNFRIOATR®319*R*»2Z$
GOSUR 2510
OFEN "BNNFRIORS" 31y "Ry 7%
GOSUR 2560
DEFEN "HENNFRIOMU® 3 1e*R*y 7%

P e L R
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2210 IMAGE 3Xe30e11Xs10.20y11Xs2098X» 111

2220 A$="BLUE"®

2230 IF Fi1=1 THEN 22350

2240 A$="RED®

2250 FRINT @42

2260 PRINT @42:A$3" CHEMICAL VICTIMS FOR THIS MISSION®
2270 FRINT 242! USING 2280!C

2280 IMAGE 10(2X»4D0,1D)

2290 OFEN *"EBLCHMUCTM"31+s°F",27%

2300 READ #1,1:C9

2310 As="RLUE"

2320 1IF F1=2 THEN 2350

2330 GOSUE 2710

2340 WRITE #1,1:C9

2350 CLOSE

2360 GOSUER 2750

2370 OFEN "RICHMUCTM®i1s°*F*,7%

<380 READ #1s1:C9

2370 A$="RED*

2400 IF Fl=1 THEN 2430

2410 GOSUR 2710

2420 WRITE #1,1:C9

2430 CLOSE

2440 GOSUE 2750

2450 GO TO 140

2460 FOR I=1 TO 10

2470 READ #1+1:02CTo1) o D2CTe2) e D2(Le3) v P2 (IvA)s[1P(145)
2480 NEXT 1

2490 CLOSE

24500 RETURN

2510 FOR I=1 T0 10

2500 READ #1,I10A%(191)9AP(192)9AP(I93)1AP(Ir»4)sA9(]+5)
2530 NEXT I

2540 CLOSE

2550 RETURN

2560 FOR I=1 TO 10

2570 READ #19sI3RP(Is1)sRP(Is2)9sRP(I9+3)rRP(I94)syRP2(I+3)
2580 NEXT I

2590 CLOSE

2600 RETURN

2610 FOR I=1 T0 10

D620 READ #1921 tM9(Ir1)sMP(Ie2) s MP2(Is3)sMP(I24)sMP2(1I+5)
2630 NEXT I

2640 CLOSE

2650 RETURN

2660 FOR I=1 TO 10

2670 READ #12I0T92CI91)sT2CI92)9T9(I9s3)9T9(1+4)
2680 NEXT 1

2690 CLOSE

D700 RETURN

2210 FOR I=t1 TO 10

SO0 G =CRCINN4CCT)

D730 NEXT I
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2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850

RETURN

FRINT @421

FRINT @42!°TOTAL "iA$7i* CHEMICAL VICTIMS®
FRINT @42: USING 228B0:C?

RETURN

FRINT

PRINT CUNIT *iUCI)

FRINT USING 2820:N

IMAGE 3C10CA4D.10,1XJ9/1+4L40.1091X]
RETURN

oLD *LDAME®

END
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7. Logistics Program. This program (Program 4 on the DAME menu) computes
consumption of ammunition and fuel and calculates status levels for combat
vehicle fuel and ammunition and computes the amount of spare supplies
available to the unit.

a. Variable listing.

A Ammunition consumption rates by mission (array)

AQ Total amount of ammunition on hand

Al Amount of vehicle ammunition on hand

A2 Amount of stored ammunition on hand

A9 Unit ammunition requirement (full capacity)

C Unit fuel/ammunition consumption (array)

F Fuel consumption rates by mission (array)

FO Total amount of fuel on hand

Fi Amount of vehicle fuel on hand

F2 Amount of stored fuel on hand

F9 Unit fuel requirement (full capacity)

N Unit status variable (see App A)

S Vehicle fuel/ammunition capacity

T Amount of fuel/ammunition available on cargo vehicle
(intermediate value)

W Fuel and cargo vehicle capacity

b. File Structure Used (A1l on Disk #1).

Name Type # Rec/Length  Remarks
UNITFILE  Random 120/340 Unit Status file (see App A).

c. Data Requirements.

Data Location Remarks
Vehicle capacity Array S Uerived from unclassified data
Cargo capacity Array W Derived from unclassified data
Ammunition consumption Array A Classified data
by mission
Fuel consumption by Array F Classified data
mission
B-39
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
240
270
280
290
300
310
320
330
240
350
360
370
380
390
400
410
420
4320
440
45

4460
470
420
490
500
510
520
%30
540
550
5860
570
580
590
Yele
H1O
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REM-"F4°*IS THE LOGISTICS MODULE FOR LAME
INIT

ODIM N(34)1A(P911)9F(9911)9sC(2)95(2911)W(2)
OFEN °*UNITFILE®"s1,y°F"yZ¢%

REM-READ BLUE CONSUMFTIDN DATA

GOSUB 1050

FRINT *“LLOGISTICS MODULE IS EXECUTINGG®
REM-COMFUTE CONSUMFTION

FOR I=1 TO 119

IF I<>41 THEN 220

REM—-READ REI' DATA

GOSUER 1340
C=0

ON EOF (1) THEN
READ #1,I:IN
IF N(34)>=0 THEN 910

IF N(13)>=0 THEN 910

M=INT(N(13))

IF M=0 THEN 300

GOSUR 950

M=(N(13)-INT(N(13)))X10

IF M=0 THEN 330

GOSUE 950

N(20)=C(1)+N(31)

N(19)=C(2)+N(32)

N(30)=N(D)

REM-CALCULATE THE AMOUNT OF FUEL/AMMO ON HAND
F1=INT(N(25))

F2=(N(25)-F1)%1000000

FO=F1+F2+N(18)

AL=INT(N(26))

A2=(N(26)~-A1)%X100000

AC=A1+A2+N(17)

FO=FO-N(20)

AO=A0-N(19)

IF FO:>0 THEN 470

FG=0

IF A0:x0 THEN 490

AO=0

REM-ALLOCATE FUEL/AMMO AND CALCULATE STATUS
REM- CALCULATE REQUIRED AMOUNT

A9=0

F?=0

FOR J=1 TO 10

IF J=7 AND (N(24)=1.,1 OR N(24)=2,1) THEN 580
FO=FQ+N(J)XS(1,J)

AP=AP+NC(IIXS (2 )

GO T0 4600

FP=FP+N(J %X5(1s11)

AP=APEN. XS (2,11)

NEXT U

REM-CALZULATE VEHICLE LOADIS AND TKR/CARGO ! .OAD'S

3]
4]
<
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L20
630
6540
650
660
670
80
6590
700
710
720
730
740
750
760
770
/80
790
200
810
820
330
340
850
8460
870
480
B0
200
9?10
520
G50
Y40
Y50
P60
Y70
980
790
10006
1010
13290
1030
1040
1050
1060
1070
1080
109C
1100
1110
L3O
1130
{140
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T=FO0-F9

IF T:0 THEN 660
N(2S)=INT(FO)

G0 TO 710
NG=N(FIAN(27)XW(1)

IF NO=0 THEN 640

IF T<NO THEN 700

T=NO
N(25)=INT(F?2)+T/1000000
T=A0-A9

IF T>0 THEN 750
N(26)=INT(AO)

GO T0O 800
NO=(N(P)=N(P)IXN(27))%kW(2)
IF NO=0 THEN 730

IF T<NO THEN 790

T=H0
N(26)=INT(A?)4+T/100000
REM-CALCULATE VEHICLE STATUS
IF F$=0 THEN 840
NCIS)=INT(N(25))/F9?

GO TO 850

N(15)=0

IF A9=0 THEN 880
N(16)=INT(N(26)) /A9

GG TO 890

N(16)=0

ON EOF (1) THEN 910
WRITE #1sI:N

NEXT I

CLOSE

OLD *DAME"

END

REM-COMFUTE CONSUMFTION
FOR J=1 TO 10

IF J=7 AND (N(24)=1.1 OR N{(24)=2,1) THEN 1010

C1)=CCIY+NCIIRF (M J)
CC2y=C (2N XA My )
60 TO 1030
CCL)=CO1I)ENCIIXF{(Ms»11)
C2)=C(2)+NCHXA(M»11)
NEXT i
RETURN
REM--ELUE LOG DATA
RESTORE 1080
READ S

DATA 500917591759 95¢05105:125+248,78+80,» 325
DATA 2.3371.22+2.0210.916+04+0290+1.9893,02+07059.,01

RESTORE 1120

READ A

DATA 15131 rslelr191slslslsi
LATA tylsletslslvislivlelel
DATA 1ols1steislvlslivlristl
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o 1150 DATA 1rv1919s1s19s191y1919191
F(ﬁ 1160 LIATA 1s1s1s1s1rs19lv1e1r1s1
) 1170 DATA 11919191919l sislslisd
. 1180 DATA 1s19ivislslrlslisislsil
- 1190 DATA 119191919191 v1s191s1

1200 DATA 1s191s1s1s1vislslislsti

- 1210 RESTORE 1230
. 1220 READ F
1230 DATA 1921151915191 919191»1
1240 DATA 191919191 r1slelslsisl
1250 NIATA 191slslslslslslsrlelsl
1260 DATA 1s1919v1919191s1s1s1s1
1270 DATA 1919191919191 s1elslsl
1280 DATA 1s1yivivlvlisislslsisl
" 1290 DATA 1519191919151 9s19151»1
1300 DATA 1191915191911 v1s1s1
1310 DATA 119191919191 91919191
y 1320 RESTORE 1340
- 1330 READ W

S 1340 DATA 2500,8.3
9 1350 RETURN

3 1360 REM-READ RELD' DATA

: 1370 RESTORE 1390

1380 READ S

1390 DATA 2659122976:6176.610958.1976:691379959669225

s 1400 DATA 1.8591.450.290.290.,02+0.14+2:.639v4.6+0+0+10.,3
# 1410 RESTORE 1430

r(Z 1420 READ A

f 1430 DATA 1919191 vlvlvlslslrisl

[ 1440 DATA 11919191 slslvlslslsl

! 1450 DATA 19191919191 s19191s1s1
- 1460 DATA 1719239l elrlrlsrlelrlysl
1470 DATA 1s1s1s1yis1rielrlrivl
1480 DATA 1s1s191lslslsleslivierlsl
1420 DATA 1919151919191l sisislsl
1500 DATA 1yly19lylslivlirlslerlird
1510 DATA 1y19lsislvlelslsrlslel
1520 RESTORE 1540

1530 READ F

1540 DATA 1yleislivislslislslslsl
1550 TATA 1y1lvlislislielsyirlivrlslel
1560 DATA 1519191929119l slyslisl
1570 DATA J1slslslslelvlslivlelsi
LS80 DATA 1s3s19sls)slrlelrinied
1590 DATA 1y191lslslslslslrlsrirl
1600 DATA 1vl1slslslvlislrlslerlsl
N 1610 DATA L1elslelislvlrlielelielsl
F620 DATA Lylslslslelslrlslsinl
L6630 RESTORE 1650

1640 REALDN W

1650 DATA 21104646

1460 RETURN
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Detection Program. This program (Program 5 on the DAME menu) generates

target detection list used in game operations.

a. Variable 1ist.

E1(5,4)

F8(5,10)

G3(3,6)

H2(5,5)
to
H6(5,5)
J1
K8

M9

N{(35)

NT

ut
P1(10,5)

Intermediate variable holding number for decomposition.
Variable used in decomposition sub-routine.

Unit detection flag 02 = {unit not found), 02 = 1 (unit found).

Binominal probability of finding one element of a unit.
Number of elements which must be found for unit detection.
Array containing fraction of elements in a unit available for
detection when unit is one of four missions:

I = 1: Personnel J = 1: Attack
2: Vehicle 2: Defend
3: Tanks/APC 3: Reserve
4: Artillery 4: None
5: Rockets

Intelligence threshold array containing fraction of elements
which must be detected before unit detection can be assessed:
I =1 to 5: element categories.
J =1 to 10: unit types.
Array containing profiles of 3 sensor groups;
I =1 to 3 groups.
J = 1 to 6 sensor groups.
The array contains the number of sensors of type J in group I.
Same structure as array Hi, arrays H2 through
H6 contain detection probabilities for sensor
2 through 6.
Fraction of message jammed by EW. User input
Target element parameter:
Personnel
Vehicles
Tanks/APC
Artillery
Rockets
Major unit mission:
At tack
Vefend
Reserve
Move
Probability of element detection.
Array holding current UNITFILE record.
Number of 3 hour segments for this option.
Variable containing 1 to 8 user selected UAMEL options.
Array containing POTA detection probability for 10 units in b
zones where 1 = 1 to 10 target units and J = 1 to 5 zones.

P WwnNn —
H un u non

£ 0N
0o
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P7(10)

PY(5)

Q1,Q2
R2

s1
$8(3,6)
$5
T2(5)
T5

16
X1

n Raddatio Pladine panirandth adnthe il MDD S A A A A e

Contains the probability of detection for 10 units under one of
the following searches: Blue battalion, Red regiment, Red
commander.

The cumulative probability of detecting individual target element
types by all sensors in a group covering the 1 =1 to 5 target
element types.

Values returned from decomposition subroutine where Q1 = integer
part of the packed data and Q2 = fractional part of the packed
data.

Random number seed for the acquisition portion of DAMED.

Blue or Red detection flag where S1 =1 if Blue is detecting Red
and S1 = 2 if Red is detecting Blue.

Array containing sensor groups profile where I =1 to 3 groups
and J = 1 to 6 sensors. S (l, J) contains the number of type J
in sensor group I.

Saved variable for sensor group covering this unit.

Total elements in a unit of type I = 1 to 5 elements of
personnel, vehicles, tanks, artillery and rockets.

Number of element categories in this unit containing elements.
Number of element categories detected.

Using nermal approximating binominal for detecting particular
element category.

Normalized random variable n (0,1) for approximating the
binominal.

b. File Structures Used. (A1l on Drive #0).

Name Type #Rec/Length  Remarks

REUPOTA  Random 10/46 POTA for Red sensors detecting Blue.

BLUPOTI  Random 10/46 POTA for Blue sensors detecting Red.

RFLEE kandom 1/91 Red unit movement profiles.

BFLEE Random 1/91 Blue movement profiles.

BLBUG Random 1/91 Detection probabilities for Blue units in
contact.

RDEDE Random 1/91 Detection probabilities for Red units in
contact.

RUCLR e andom 1/91 Detection probabilities for Red air

reconnaissance.
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Detection probabilities for Red sensors on

Detection probabilities for Blue sensors on

BSENPRU  Random 3/55 Blue sensor group profiles.
RSENPRD  Random 3/55 Red sensor group profiles.
RS1T06 Random 30755
Blue systems.
BS1T06 Random 30/55
Red systems.
BTHOLD Random 10/46 Blue threshold detection percentages.
RTHOLD Random 10/46 Red threshold detection percentages.
BEI Random 1/46 Blue sensor profile data.
RE Random 1/46 Red sensor profile data.

c. Data Requirements.

Data

POTA data for Red
sensors detecting
Blue units

POTA deta for Blue
sensors detecting
Red units

Target movement data
Detection probabiltiies
of sensors detecting

target classes

Target recognition
thresholds

sensor profile data
Sensor data for close-in

target detectin of
systems 1-10

Location

BLUPOTI

REDPOTA

BFLEE (for Blue)
BFLEE (for Red)

BS1706
RS1T06

LBTHOLD (for Blue)
LRTHOLD (for Red)

BEl (for Blue)
REL {for Red)

RUCUR (for Red air
RUBDE (for Red ground
recon)

BLBDG (for Blue yground
recon)
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Remarks

Derived from TAS 11 study
(classified)

From TAS II (classified)

See Table 8-4

From TAS I1 (classified)

From TAS 11 (classified)

From TAS 11 (classified)

From TAS I1 (classitied)
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
340
370
380
390
400
410
420
430
440
450
446,
470
480
490
500
510
520
530
%40
D50
60
570
H80
590
6H00
a1 0

---------------

REM-*"F5°"1IS THE ACQRUISITION FROGRAM FOR DAME

INIT

DIM F1(1025)¢sN(34)9F(10)9F7(10)+Z$(300)sHE(S15)+FB(S210)1HS(S+S)
DIM G3(396)9FP(T) s T2(S)sEL1(G+4) s HLI(SsG) s H2(S+5) »H3(G9¢5) »HA(S+35)
REM SET RANDOM NUMBER SEED

FRINT °*LTHIS IS THE DAME ACQUISITION FROGRAM®

FRINT °*INFUT THE RANDOM NUMBER SEED FOR DETECTIONS®
INFUT RS

FRINT "LSELECT ONE OF THE FOLLOWING OFTIONS®

FRINT "BEGIN GAME FOR RLUE-1"

FRINT "BEGIN GAME FOR RED-2°

FRINT °"UFDATE CURRENT LIST AT BEGINNING OF CI BRLUE-3*
PRINT *UFDATE CURRENT LIST AT BEGINNING OF CI RED-4°
FRINT “UFDATE BLUE INEL FOR ELUE IN CONTACT-S5*
FRINT °"UFDATE RED INTEL FOR RED IN CONTACT-6"
FRINT "UFDATE RED INTEL FOR RED CMDR VERIFICATION-7°
FRINT *STOF RUN-8°

FRINT "INFUT OFTION *

INFUT O1

IF 01=8 THEN 4740

GOSUR 01 OF 330,330,330,330,253052530,2530

G0 TO 180

REM LOAD THE FROFER FOTA TAELE

GO TO 01 OF S550¢650+,3505450

REM EBLUE CI UFDATE

OFEN "EBS1TO06"il»*"R*®rZ¢%

GOSUER 3390

OFEN "REL1"71s"R"»Z%

GOSUR 3660

OFEN “EBTHOLD'31y°R®»Z%

GOSUER 3720

OFEN *BSENFRO®#1s"R"+Z$

GOSUR 3780

GO TO S5

REM RED CI UFDATE

UFEN *RS1ITO6"71y "Ry Z¢

GOSUR 3390

OFEN °"RBEL1"+1s"R"+ 2%

GOSUE 3660

OFEN °"RTHOLD®*31,"R"»Z$

GOSUE 3720

OFEN °"RSENFRO®*3iy"R",7Z%

GOSUE 3780

GO TO 6590

REM BEGIN GAME FOR EBLUE LOAD RED FOTA

OFEN "REDFOTA*3 1, "R"s73%

HOSUR 3150

OFEN *RFLEE*?1y*R"»2Z%

GOSUER 3270

REM SET FLAG FOR RED

H1=1

L6é=41
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420
630
&40
650
4560
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
2?00
210
920
230
240
250
960
970
Y80
P20

.7=119

GO TO 740

REM BEGIN GAME FOR RED LOAL' BLUE FOTA
OFEN "BLUPOT1®i1s°"R*yZ%
GOSUE 3150

OFEN °*BFLEE®"$1s°R"+Z%
GOSUR 3270

REM SET FLAG FOR ELUE
S1=2

Lé6=1

L7=40

REM OPEN DAME UNIT FILE
OFEN *UNITFILE®"31s°F*,Z$%
IF 013 THEN 780

N1=6

GO TO 800

FRINT *INFUT NUMEBER OF HRS OF INTEL NEEDED MUST EE MYF OF 3°
INFUT N1

N1=N1/3

J=0

FRINT "INFUT FRACTION OF SENSOR MESSAGES JAMMED®
INFUT U1

REM SET TIME LOOF FOR DRETECTIONS

FOR T=1 TO N1

REM SET UNIT RECORD LOOF

FOR J=L6 TO L7

[11=1

REM RETRIEVE RECORD FOR UNIT TO RE DETECTED
READ #1+,JIN

REMFRINT "AT 860 "iJ3S1iN(14)iN(21)iN(22)iN(12)
IF S1=INT(N(24)) OR N(34)=0 THEN 2180

REM CHECK FOR LOST TARGET

IF N(14)<0.29 OR N(14)>0,31 THEN 970

N(14)=0

REM CHECK FOR TARGET COVERAGE EY SOME SENSOR GROUF
D=N(22)

GOSUE 3340

S5=Q2

1000 25=Q1

1010 IF SS<>0 THEN 1110

1020 REM TARGET NOT COVERED EY SENSOR

1030 II=N(14)

1040 GOSUER 3340

1050 IF Q2=1 OR Q2=2 THEN 1710

1060 REM TARGET NOT FREVIOUSLY DETECTED OR IN LOST STATUS
1070 N(14)=0

1080 N(12)=0

1090 GO TO 2160

1100 REM TARGET UNDER SENSOR COVERAGE LDECOMFOSE TIME
1110 D=N(14)

1120 GOSUE 3340

1130 REM CHECK FOR DETECTION STATUS

1140 IF Q2:>0 THEN 1750
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1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
12%0
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1350
1370
1380
1390
1400
1410
1420
1430
1440
1450
14560
1470
1480
1490
1500
1510
1520
1530
1540
1550
15460
1570
1580
1590
1600
1610
L4220
1630
1 &40
1AS0
1 &40

1670

Y .. (O T e e

REM SYSTEM NOT FREVIOUSLY DETECTELD

REM DECOMFOSE LOCATION AND FERFORM DETECTION
REM FUNCTION

REM SET UF FOINTERS FOR FPROFER FOTA TABLE
LD=N(22)

GOSUER 3340

REM SAVE ZONE IN ZS5 AND SAVE SENSOR GROUF IN S5
25=Q1

SS=Q2

REM NOW SELECT UNIT TYFE

D=N(24)

GOSUER 3340

REM MOVE TYFE TO Q2

A2=Q2+1

REM MOVE ZONE EACK TO Q1

Q1=25

REM SELECT FROFER FRORARILITY FIRST RETRIEVE SENSOR
IF 85<>0 THEN 1350

FRINT "ERROR AT 1280"3iS5iQ1iN(22)iN(24)
STOF

IF 85=4 OR 013 THEN 1420

GOSUR 3830

[=N(24)

GOSUR 3340

IF D2=0 THEN 1680

REM UNIT DETECTED

GO TO 1520

REM COVERED RY GENERAL GROUF

FS=F1(Q2,Q1)

S=RND (RS

IF RS:FS THEN 14680

REM CHECK FOR EW INTERFERENCE

RES=RND(RS)

IF R&*1-J1 THEN 1680

REM SYSTERM HAS REEN DETECTED UFDATA FLEE
KEM TIME DETECTION STATUS AND

REM MOVE TO NEW RECCORD

D=N(24)

GOSUE 3340

Q1=F(Q2+1)

02=1

TF Ir1=1 THEN 16320

REM TARGET FREVIOUSLY DETECTED AND BREING TRACKED TAKE OLDIN STATUS
G=R1

[i=N(14)

GOSUE 3340

Qt=5

KEM COMFOSE NUMERER

N(14)=Q14Q2/10

REM UFDATE 11ME WATCHED

NCL2)=N(1D) 43

GO Ty 204D

M UNTT HAS NOT REEN DETECTED
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
18%0
1860
1870
1880
1890
19200
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
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N(14)=0

REM CHECK FOR LOST UNIT

IF D1<2 THEN 1720

N(14)=0.3

N(12)=0

GO TO 2160

REM SYSTEM FREVIOUSLY DETECTED

IF N(21)<33 THEN 1800

REM SYSTEM I. STATIONARY UFDATE TIME WATCHED
N(12)=N(12)+43

GO0 TO 2040

REM CHECK FOR SYSTEM MOVING

éEMNé$1)5}4 THEN 1890

) STEM IS MoV '

REN TO ZERO AND TAKE OFF DETECTED LIST
REM THEN TRY TO REDETECT

b1=2

GO T0 1190

REM SYSTEM IS EITHER IN ATTACK OR DEFEND

REM AND DETECTED. UFPDATE FLEE TIME AND
REM LETECT TIME

N(12)=N(12)+3

D=N(14)

GOSUE 3340

Q1=Q1-3

IF Q1<=0 THEN 1990

N(14)=Q1+4+Q2/10

GO TO 2040

REM SYSTEM HAS MOVED TIME TO REDETECT
REM SYSTEM FLEE TIME HAS EXFIRELD SET DETECTION TO ZERO AND
REM GO TO NEW RECORD

N(12)=N(12)-3

REM SUBTRACT FLEE TEME

n1=2

GO T0 1190

REM CHECK ON VERIFICATION OF UNIT
D=N(12)

GOSUE 3340

S3=Q1

REM COMPARE TIME OF DETECT WITH FLEE TIME
REM RETRIEVE FLEE TIME

[1=N(24)

GOSUB 3340

Q2=Q2+1

IF S$3<4 THEN 2160

REM SYSTEM IS VERIFIED UPDATE FILE
N(14)=INT(N(14))+0.2

REM STORE UNIT RECORL

WRITE #1sJIN

REMFRINT *AT 2120°*3TiJiN(14)iN(21)iN(22)iN(24)iN(12)
NEXT J

NEXT T

REM CLOSE UNIT FILE
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2230
2240
2250
2260
2270
2280
2290
2300
23210
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
24460
2470
2480
2490
2500
2510
2520
2530
2540
2650
25460
2570
580
2590
2600
w610
2620
2650
2640
2650
2660
2670
24680
2490
2700
D710
720

250

CLOSE

GOSUR 2250

RETURN

REM PRINT THE LIST OF DETECTED UNITS

OFEN *UNITFILE®"ils"F*,Z%

IF S1=2 THEN 2290

FRINT °*LBLUE COMMANDER TARGET LIST® 1
GO TO 2300

FRINT °*LREDI COMMANDER iARGET LIST®

FRINT "UNIT DETECTION STATUS®

FOR I=L6 TO L7 4
READ #1»,1:N

IF S1=INT(N(24)) OR N(34)=0 THEN 2450

D=N(14)

GOSUBR 3340

REMFRINT °"AT 3585 Q1,Q2 *iQ1,Q2,1

IF Q2=0 THEN 2450

IF Q2=2 THEN 2420

IF Q2=3 THEN 2440

FRINT I»*DETECTED®

GO TO 2450

FRINT Is"XXVERIFIEDXX®

GO TO 2450

FRINT I,*LOST®

NEXT I

INFUT L8

CLOSE

RETURN

REM UPDATE BLUE INTELLIGENCE FOR EBLUE IN CONTACT

REM THIS SECTION OF CODE WILL ALLOW

REM BLUE UNITS IN CONTACT TO UFDATE A ELUE

REM UNIT COMMANDERS INTELLIGENCE MAF

S1=1

l.6=41

L7=119

IF 016 THEN 2620

$1=2

Lé6=1

L.7=40

IF 01=6 THEN 2620

REMFRINT *YOU HAVE CHOOSEN THE RED COMMANDER UFDATE®

GO TO 01-4 0OF 2640,2700+2760

REM RLUE INTEL UNIT. LOAD BLUE DET FROE |
OFEN "BLBOG*31s°R*»Z$

GOSUE 3310

OFEN °"RFLEE®#1y°R°*»Z$%

GOSUE 3270 4
GO TO 2800 1
REM RED INTEL UNIT LOAD RED EDE DETECTION FROEBARILITIES
OFEN °*RDEBDE*31y°R®*»2Z%

( OSUE 3310

OFtt: "BFLEE"i1,"R"»Z$

GOSUR 3270
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2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3140
3170
3180
3190
3200
3210
3220
3230
3240
3250

3260

G0 TO 2800

REM REL COMMANDERS INTELLIGENCE

OFEN °*ROCOR®"31s°R"+2%

GOSUR 3310

OFEN "BFLEE®31,"R"+Z%

GOSUE 3270

OFEN "UNITFILE"31+°F*yZ$

IF S51=2 THEN 2840

FRINT *INFUT NUMERER OF RED UNITS CONTACTELD®
GO TO 2850

FRINT ®INFUT NUMBER OF BLUE UNITS CONTACTED®
INFUT N1

FOR I=1 TO N1t

FRINT *INFUT UNIT NUMEBER®

INFUT U

READ #1,J:!N

IF S1<>INT(N(24)) AND N(34)<>0 THEN 2960
REM UNIT IS SAME SIDE AS SEARCHER

FRINT “UNIT *3J7" IS ON SAME FORCE AS INTEL MAF®
FRINT °*FLEASE INFUT CORRECT UNIT®

GO TO 2880

REM CHECK ON UNIT DETECTION

D=N(24)

GOSUR 3340

RS=RNI(RS)

V2=Q2+1

REMPRINT *AT2880*iJiRSiQ2iF7(V2)

IF RSxF7(V2) THEN 3100

REM UNIT IS ACQUIRED SET ACRUISITION AND FLEE TIME
[=N(14)

GOSUER 3340

REM CHECK FLEE TIME

IF Q1:F(V2) THEN 3080

Q1=F(V2)

N(14)=Q140.2

WRITE #1,J!N

NEXT I

GOSUR 2260

CLOSE

RETURN

REM READ OTA FROM UNIT 1

FOR I=1 TO 10

READ #1+sIF1(Iv1)sF1CI92)9sPL1(I93)9sF1(I94)yF1(I+S)
NEXT I

CLOSE

RETURN

REM READ FOTA2 FROM UNIT1

FOR I=1 YO 10

READ #1sIF2CI9s1)yF2(I92)sFP2¢T93)sF2(I94)sF2(1+5)
NEXT I

CLOSE

RETURN

REM READ FLEE TIMES FROM UNIT 1
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3270 READ #1,1:F
3280 CLOSE
3290 RETURN
3300 REM RETRIEVE THE SFECIAL VERIFICATION FROEARILITIES
3310 REAL #1s1:F7
3320 CLOSE
3330 RETURN
3340 REM DECOMFOSE THE NUMEER [
3350 [8=ARS(D)
3360 QL=INT(D8)
3370 Q2=(D8-Q1)X10
3380 RETURN
3390 FOR I=1 TO 5
3400 READ #1,I:H1CIs1)sHIC(Is2)sHICI»3)sH1C(Ir4)sHICI»5S)
3410 NEXT I
3420 J=6
3430 FOR I=1 TO S
3440 READ #1sJiH2(Is1)sH2(Is2)yH2(Is3)sH2(I94) sH2(I+5)
E 3450 J=J+1
: 3460 NEXT I
TO 3470 FOR I=1 TO S
3480 READ #1sJiH3(Is1)yHI(I+2) yH3(Is3)sH3(I+4)syHI(I+5)
3490 J=J+1
3500 NEXT I
3510 FOR I=1 TO S
. 3520 READ #15JHA(I 1) yHACIs2) yHA(I+3) yHACI14) yHA(I5)
t(z 3530 J=J+1
3540 NEXT I
3550 FOR I=1 TO0 S
: 3560 READ #1sJ!HS(Is1) yHSC(Iv2) e HS(I93) sHS(Is4) yHS(I+5)
. 3570 Jd=J+1
. 3580 NEXT I
! 3590 FOR I=1 TO S
_ 3600 READ #15JtH6(Is1) yHEC(I 12 yHE(T193)sHE(Iv4) yHEC(I»5)
[ 3610 J=J+1
[ 3620 NEXT I
* 3630 CLOSE
! 3640 RETURN
3650 REM READ EXFOSURE ELEMENTS
L 3660 FOR I=1 TO 4
3670 READ $#1,1:E1C12I)sEL1(2yI)yEL1(39I)sEL1(49T)sEL1(SyI)
3680 NEXT I
3690 CLOSE
3700 KETURN
3710 REM READ THRESHOLD ELEMENTS
3720 FOR J=1 TO 10
3730 READ #19JiF8(1rJ)sF8(2+0)yFB(39sJ)sFB(4rJ) sFB(Sr )
3740 NEXT .J
1750 CLOSE
3760 RETURN
! 3770 REM SENSOR FROFILE
S 4780 FOK I=1 10 3
1 3790 KEAD $1+13G3(I+1)sG3¢(I1+2)9G3(I+3)y63(1+4)+sG3(I+5)9G3(I16)
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3800
3810
3820
I830
3840
3850
38460
3870
3880
3890
39200
3910
3920
3930
3940
395
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4150
4120
4130
4140
4159
4160
4170
4180
4190
4200
4210
4220
4230
42240
250
4260
4270
4280
4290
4300
4310
4320

NEXT I

CLOSE

RETURN

REM THIS DETERMINES THE PROBATILITY OF DETECTION FOR A UNIT
REM SUM ELEMENTS IN UNIT ADJUSTED BY FERCENT COVERED
T2(1)=N(5)kN(29)

T2(2)=(N(9)+N(10) ) XN(29)
T2(3)=(NC1)+N(2)+N(3) +N(4) +N(6) ) kN(29)
T2(4)=N(7)XN(29)

T2(5)=N(8)AN(29)

REM ORTAIN FROFER ZONE FOR UNIT

D=N(22)

GOSUE 3340

REM SELECT UNIT MISSION

M=N(21)

REM CALCULATE FROB OF DETECTION OF THIS TARGET TYFE
FOR K8=1 10 5

F9(K8)=1

IF INT(T2(K8))<=0 THEN 4190

REM CHECK ALL ELEMENTS EY THIS GROUF
T4A=INT(T2(K8))

FOR K9=1 TO 6

REMPRINT "AT3845';Q2;K9i63(Q2sK9)

IF G3(Q2:K9)=0 THEN 4180

GO TO K9 OF 405054070,4090,4110,4130,4150
M9=H1(K8»Q1)

GO TO 4160

MP=H2(K8sQ1)

GO TO 4160

MO=HI(K8,Q1)

GO TO 4160

MP=H4 (K8y Q1)

GO TO 4160

M9=H5(K8»Q1)

GO TO 4160

MP=H6 (K8sQ1)

FO(K8)=F9(K8)X(1-(1~J1)XM?)"G3(Q2+KY)

REMFRINT *AT 3985 *iM9iJ1

NEXT K9

FO(K8)=1~F9(K8)

NEXT K8

REM INHIVIDUAL FROEAEILITIES ARE NOW IN F9 ATTEMFT TO DETECT
TS=0

T6=0

REM SET UF UNIT TYFE

D=N(24)

GOSUE 3340

U4=02+1

FOR I8=1 TO S

IF T2(I8):=0 THEN 4530

TS=TS+1

REM CALCULATE NUMEER OF ELEMENTS WHICH MUST KE DETECTED
REMPRINT "AT4124°;I8;U4iFB(I8,U4)iT2(I8)iF9(IB)iN(24)yE1(IBs M) oM
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4330
4340
4350
43460
4370
4380
4390
4400
4410
4420
4430
4440
4450
44460
4470
4430
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
44620
4630
4640
4465

44660
4670
4680
44690
4700
4710
4720
4730
4740
47%0
4760
4770

IF F(IB)<0.01 THEN 4530

IF F9C(I8)>0.99 THEN 4520

REM Z8 IS INTELLIGENCE FACTOR IF TARGET HAS EEEN DELETED
REM THEN Z8=FULL THRESHOLD IF TRACKING THEN Z8=.75

28=1

IF D1<>2 THEN 4400

28=0.75

DEe=T2(I8)XFB(IC+UA)XEL (I8 M) %28

REM SET MEAN AND STANDARD DEVIATION FOR NORMAL
X1=T2(IB)XFY(IBYXEL(IBsM)
S8=T2(IB)XFP(IB)K(1-FP(I8)IKEL(IByM)

X=(D8-X1)/SAR(S8)

REMFRINT *AT4170°3I83U4;F8(IB,U4)3iT2(IB)F9(I8) 3585 XiD8B3 X1
GOSUE 4620

REM REGENERATE RANDOM NUMBER FOR FROBABILITY LIMIT IS IN D2
RS=RNII(RS )

REM NOTE THAT D2 IS FROB OF N OR FEWER WE WANT N OR MORE HENCE
IF RS<D2 THEN 4530

REM UNIT ELEMENTS DETECTELD

Té6=T6+1

NEXT I8

REM IF 1/2 OF DETECTED THEN UNIT DETECTED

02=0

REM RINT *AT4270°3T63TS

IF T6=0 AND' TS=0 THEN 4600

IF T6<TS/2 THEN 4600

D2=1

RE TURN

REM THIS IS THE NORMAL AFFROX FOR DETECTIONS

IF AES(X):>20 THEN 4700

T8=1/(14+0,2316419%ARS (X))
D2=T8%(0,319381534T8X(-0,356563782+1,781477937%78))
D2=D24T8"4%(-1.821255978+1,330274429%T8)

D2=SQR (1/(2%F 1)) KEXF (-XkX/2)KD2

T8=10"(S+INT(-LGT(D2)))

D2=INT(T8X[I240.5) /T8

GO T0O 4710

02=0

IF X<0 THEN 4730

U2=1-p2

RETURN

FRINT °*LTHE RANDOM SEED FOR NEXT RUN IS "i#RS
INFUT L8

oL “DAME"

END
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9. Game Turn Summary Program. This program (Program 6 on the DAME menu)
performs all summary calculations at the end of a game turn. Operations
performed include: logistics update and status check, update of killer-victim
matrices, calculation of unit effectiveness, posting of the game history file,
and output of unit status files and games work copies.

a. Variable listing.

A Vehicle ammunition capacity in STONs (array)
AQ Total amount of ammunition on vehicles

Al Amount of on board vehicle ammunition

A2 Amount of spare ammunition

C$,0% Disk file identifiers

ES Game turn number

F Vehicle fuel capacity in gallons (array)

Fo Total amount of fuel on vehicles

Fl Amount of on-board fuel

Fe Amount of spare fuel

M$ Unit name

N Unit status parameters (see App A) (array)
P1 Number of fuel tankers at start of game turn
P2 Number of ammunition trucks at start of game turn
Q,R Red/Blue system losses to chemicals (array)
Tl Number of fuel tankers

T2 Number of ammunition trucks

u TOE unit strength levels (array)

Uo Current unit cumulative firepower score

v Equipment firepower score (array)

WS Activity status code

X1,X2 Killer-victim matrices (array)

b. File Structures Used (Disk #0 unless noted otherwise).

Name Type #Rec/Length Remarks

UNITFILE Random 120/340 Unit status file (see
App A)

TOEFILE Random 120/110 Unit TOE equipment

CLIDATA Random 2/560 Killer-victim matrices

NAMEF ILE Random 120/15 Unit names

Ci100-CIl1¢2 Random 120/ 340 Game turn unit history

files (Disk #1)
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KVOO-KV1e Random
(\
r BLCHMVCTM Random
3
g ROCHMVCT™ Random

c. Data Requirements.

ﬁ' Vehicle ammunition
. capacity

- Vehicle fuel
capacity

Equipment firepower
scores

T

LOan Jun anl aen e o o p aan o a4

—r T

Data Location

2/560

17100

17100

Remarks

Array A
Array F

Array V
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killer-victim matrices
(Disk #1)

Blue chemical victim
file

Red chemical victim
file

Unclassified data

Unclassified data

Derived from JIFFY I1II
data (classified)




o 4 ———"
. -t .

e
..

Ty

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610

REM-*F6°
INIT
IMAGE 1Fy»6LSC6D.6091XIry/1r4C6D.60,1X]

DIM N(34)9X1(6210)9X2(6210)2F(2+y11)2V(2511)yQC¢10)+R(10)

DIM C$C4)D3C4)2ES3(2)7A(2y11)sUC12)9MS(8)yWS(12)9X(10)sG%$(1)
OFEN °*UNITFILE®*31»"F°yZ%

OFEN °*CIDATA"32y"*F"+2Z%

OFEN °"TOEFILE®#+3y°F"sZ%

OFEN °*NAMEFILE®"#+4y°"R"+2Z%

FRINT °*LCI SUMMARY FROGRAM®

FRINT *J ALL CI PROCESSING MUST EE COMFLETED
FRINT * EXECUTING THIS FROGRAM.®

FRINT *J FUT DATA DISK IN LRIVE #1°

INFPUT Z1

CALL "MOUNT"»1.Z%

FRINT *JJENTER GAME NUMBER (1-9)°*

INFUT G¢%
FRINT °*JENTER
INFUT ES$
EB=VAL(E$)+1
Ce="CI"SES$
N$=*"KV*SE$
UNIT 1

OFEN C$i8y " "F"+2Z%
OFEN L$39y"F"+Z$%
UNIT O
REM-INITIALIZE
GOSUER 470
REM-UFPDATE STAT.
GOSUE 610
REM-UPDATE KV MATRICES

GOSUR 1330

REM-FRINT GAMER WORK COFY

GOSUER 1710

CLOSE

OLD *"DAME®

END

REM~-INITIALIZE

RESTORE S00

READLII V

DATA 1s1s1y1elsirlislrlrlstd

DATA 1919191919l vlislsivlsl

RESTORE S40

READ A

DATA 2.3391.22+y2.02¢0.916+90.02+9071.98r3.025050+9.01
DATA 1.8591.490.290:290.0290.1492,63+4.69090+10.3
RESTORE 580

READ F

DATA S00217591759925+0+105,125+248,78+80+325

DATA 2659122076 .6976:690958.1976:69137995:669225
RETURN

REM-UFDATE UNIT FARAMETERS AND

[OES GAME TURN UFPDATES AND' FRINTS RESULTS

FRIOR TO®

CI NUMBER (00-12)°

AND COFY TO HISTORY FILE

WRITE FILE
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620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
750
800
810
820
830
840
850
860
870
880
890
$00
910
920
930
940
950
960
970
980
290

FRINT @42:°LCI STATISTICS FOR GAME *iG$i* CI °iES
FOR I=1 TO 119

ON EOQF (1) THEN 660

READ #1,IIN

ON EOF (3) THEN 700

READ #3,I:U

ON EOF (4) THEN 700

READ #4,]1:M$

IF N(34)=0 THEN 1180

IF E$=°00" THEN 1180
REM-UFDATE LOG STATS
F1=INT(N(25))
F2=(N(25)-F1)%1000000
A1=INT(N(26))
A2=(N(26)-A1)%X100000
T1=N(9)XN(27)

T2=N(9)-T1

?%MBUPDATE CBT VEH FUEL/AMMO O/HAND
K=INT(N(24))

AO=0

FOR J=1 TO 10

IF J=7 AND (N(24)=1.1 OR N(24)=2.,1) THEN 880
FO=FO+N(J)XF (Nr JI)XN(15)
AO=A0+N (I XA(Ks JIXN(16)

GO TO 900

FO=FO+N(JUOXF (Ky11)XN(15)
AO=AO+N(JIXA(Ky11)XNC(16)

NEXT J

REM-COMFUTE FUEL /AMMO ON HANL
F1=N(30)%XN(27)

F2=N(30)-F1

IF F2>0 AND F13:>0 THEN 970

C0=0

G0 TO 980

CO=T1/F1%xF2
N(25)=INT(F0)>+C0/1000000

If F2:0 ANII A2:0 THEN 1020

1000 I0=0

1010 GO TO 1030

1020 DO=T2/F2%A2

1030 N(26)=INT(A0)+L[I0/100000

1040 REM-CALCULATE COMBAT EFFECTIVENESS

1095

uo=90

1060 K=INT(N(24))
1070 IF U(12)=0 THEN 1170

1080
1090

ZO=(N(24)-INT(N(24)))%x10
FOR J=1 TO 10

1100 IF Z0=1 AND J=7 THEN 1130
1110 UO=UO+N( ) ¥V (Ks )

1120 GO TO 1140

L130 L0=UO+NCI)IXV(Ky11)

1140 NEXT J

TR T A T e e T R 1
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1150 N(11)=U0/U(11)

1160 60 TO 1180

1170 N(11)=0

1180 REM-WRITE TO FILE

1190 ON EOF (1) THEN 1210
1200 WRITE #1,I:!N

1210 UNIT 1

1220 ON EOF (8) THEN 1240
1230 WRITE #8sI:N

1240 UNIT O

1250 REM-FRINT RECORD COFY
1260 GOSUE 2080

1270 NEXT I

1280 UNIT 1

1290 CLOSE 8

1300 UNIT O

. 1310 CLOSE 3

- 1320 RETURN

' 133C REM-UFDATE KV MATRICES
} 1340 OFEN °BLCHMVCTM"ié6y"F*yZ¢%

CRaE 4 e s am i o an e u s

1350 OFEN “"RIOCHMVCTM";7,"F"»Z$
1360 ON EOF (2) THEN 1390

1370 REAL #2s1:X1

1380 READ #2,2:!X2

1390 ON EOF (6) THEN 1410

k 1400 READ #6,1:Q

e

Ty

1410 ON EOQF (7)) THEN 1430
1420 READ #7s1:K

1430 FOR I=1 TO 10

1440 X1(b6+s1)=X1(6sI)+R(I)
1450 X2(6+1)=X2(6sI1)+Q(I)
1460 NEXT I

1470 UNIT 1

1480 ON EOF (9) THEN 1510
1490 WRITE $#9,1:X1

1500 WRITE #9,2:!X2

1510 CLOSE 9

1520 UNIT 0O

1530 REM~-FRINT KV MATRICES
1540 GOSUR 2550

1550 REM-ZERO OUT WORKING MATRICES
1560 X1=0

1570 X2=0

IR0 R=0

159¢ Q=0

] 1600 REM-WRITE TO FILE
1610 ON EOF (2) THEN 1640
{ 1620 WRITE #2,1:X1

( 1630 WRITE #2,2:1X2

1640 CLOSE 2

1650 ON EOF (&) THEN 1670
1660 WRITE #46,1:Q

! 1670 ON EOF (7) THEM 1690

o
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14680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
19230
1940
19250
1960
1970
1980
19790
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
130
2140
2150
2160
170
e
2190
2200

WRITE #7+1:!R

CLOSE 7

RETURN

REM-FRINT GAMER WORK COFY
FOR I=1 TO 119

ON EOF (1) THEN 1750 {
READ #1,1I:!N

ON EOF (4) THEN 1770
REAL #4,1I:M%

IF I=1 OR I=19 OR 1=37 OR I=55 OR I=73 OR I=91 OR I=109 THEN 1800 N
IF I=41 THEN 1800

GO 70 1950

REM-FRINT FAGE HEADER

FRINT @42! USING 1820:"FOR CI *3R;"LOGISTICS s *INTEL®+°*STATUS®
IMAGE 1Fy7As2026X2PA218X»S5A217Xr6A

FRINT @A42: USING 1840:"#°; "UNIT 5 *TYFE"; "MISSION®s *~-RESUFFLY~-"*
IMAGE 1Xs1A»6Xr4A+1S5Xr»4A894Xy7Ar3Xr12A9S

FRINT £242: USING 1860:!"[IST*+"ZONE®; *SENSOR"3 "FRA"®
IMAGE3Xs4Ar3Xr4Ay2Xr6A»3Xr3A1S

FRINT @42! USING 1880!"MOFF*+"STATE* "FRACTION®

IMAGE 6Xs4A»3X1SArSX918AYS

FRINT 242! USING 1900:!°*SUFFLY FT*

IMAGE SX»9A

FRINT @42: USING 1920!*AMMO""FOL"$"KM"+°GF* 5 "COVER"3"FOL TK"
IMAGE 35Xy4As4Xs3ArSXs2A»12X22Ar4X»S5Ar23X16A9S

FRINT @A42! USING 1940:°FOL"s*AMMO®

IMAGE SX»3ArSXr4A

FRINT @42: USING 197015 i1*s" 1"
FRINT 242! USING 19270:*i1*s"i1"*s*.:"
IMAGE 24X»1A»30Xs1As22Xy1A9»16Xs1A
FRINT @42! USING 1990!I3M$IN(24)5 1 "iNC(1I3)IN(17)IN(LIB)IN(28),y" "
IMAGE 3Dy 3X+8Ar3Xs 10, 203Xy 1A 2Xs 10,109 4XeSDe2Xy 603Xy 3N 2X91A»S
NZ2=INT(N(22))

N3=(N(22)~-N2)%x10

FRINT B42! USING 2030IN2yN3sN(29)y" 1"y N(23)rN(34)»"{"sN(27)
IMAGE 3Xr1D9v6Xe10sS5Xs 10,209 2Xs 1Ay 3Xe 10y 7X» 109y AXe1A»4X» 10,30 S
FPINT @42: USING 2050IN(31)yN(32)

IMAGE 3Xs6L»3XySD

NEXT I

RETURN

REM--FRINT SUBROUTINE

We="INACTIVE"

IF N(34)=0 THEN 2120

We="XXXACTIVEX®RX"

READ #4,1:M%

IF I=9 0OR I=17 OR I=25 OR I=33 OR I=41 OR I=49 OR I=57 THEN 2170
I[F I=6S5 OR I=73 OR I=81 OR I=89 OR I=97 OR I=105 THEN 2170 -
IF I=113 THEN 2170

GO T0 2180

FRINT @42:" .

FRINT 242! USING 21920!TiM$iN(24)7 *MISSION! °*iN(13)+"MOFF: "iN(23)

IMAGE 2L 302X BA»r3IXs 10, 205Xy 10As 1010y 77Xy AAr 1112 10X»S

FRINT @42: USING 22101 °STATUS:! *iWs

;l [}
;l [ ]
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2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
24%0
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2640
265

2660
2670
2680
2690
2700
2710
2720
2730

IMAGE 8As1.A

FRI @42: USI 2230:"EQUIFMENT?! “"sNC1)sN(2)rN(I)IN(4)sN(S)sN(S)IN(7)

IMAGE 16Xs11A»1Xs7L04D,101»3X1sS

FRINT 242! USING 2250!N(8)sN(P?)sN(10)+»"CET EFF?

IMAGE 3C4D.10y3X1y»9As1D0.2D0

FRINT @42: USING 2270!"LOGISTICS: C/V STATUS:

IMAGE 16Xs28As 10,20 2Xy5A9S
FRINT ©@42¢ USING 2290!N(16)s *RESUFFLY?
IMAGE 101.2Ds3X»15Ar 692Xy SArSlIr3Xs S

FRINT @42:! USING 2310:°CONSUME: FOL-"iN(20)i"AMMO-"+N(19?)

IMAGE 14As6D»2XySA»SD
N2=(N(25)-INT(N(25)))%1000000
N3=(N(26)-INT(N(26)))%100000
NA=N(P)XN(27)

NS=N(9)--N4

FRINT @42: USING 2370:"FPOL TKRS-*#N4i#"SFARE FOL-"iN2i"AMMO TRKS-*

IMAGE 27X»24»3D0.10+4X»10As60+8Xs10AsS

FRINT @42: USING 2390!NSi "SFARE AMMO-"#N3

IMAGE 3D.10y4X»11A»SD
N2=(N(14)-INT(N(14)))%X10
N2=N2+1

GO TO N2 OF 2430s245052470,2490
We="NOT LETECTED"

GO TO 2500

Weé="ACQUIRED"

GO TO 2500
We="ACQ/VERIFIED®

GO TO 2500

We="L0ST"

FRINT @42 USING 25101 INTEL STATUS!"iW$; "SENSOR

IMAGE 16X»13Ar2X9»12Av3X913A92Xe 10,1048

FRINT @42: USING 2530:°"SENSOR COVERAGE:!"iN(29)i"FOL FRA?

IMAGE SX»16A»2Xy10.2094X»?A» 10,30
RETURN
REM-FRINT OUT KV MATRICES

FRINT @42! USING 2570!°CI *#B-13* ELUE KILLER-RED

IMAGE 1F»3As20) 294,21

FRINT 242! USING 2590:X1

IMAGE 6L10C4D.1Dw1X3»/]s 1L

X=0

FOR I=1 TO 6

FOR J=1 T0O 10

X(J)=X{(I)+X1(I»J)

NEXT J

NEXT I

FPRINT @42: USING 2670:Xy»°CI TOTAL"
IMAGE 1L»10C4D.10v1X393Xs8A

FRINT R42! USING 2690:"CI *"ik-13" RED
IMAGE SLyr3A»20y29A»2L

FRINT @42: USING 2590:X2

X=0

FOR I=1 TO 6

FOR J=1 TO 10
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FOL-"sN(15) s "AMMO-"

FOL-"yNC18)y "AMMO-"»N(17)

FIELD:®iNC22)

VICTIM TAELE®

KILLER-BLUE VICTIM TAELE®"
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2740 X(J)=X(I)+X2(IsJ)

(l 2750 NEXT J

o 2760 NEXT I

2770 PRINT @42: USING 2670:!Xs"CI TOTAL"
2780 RETURN

v v v,

T 'w
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10. Air Loss Assessment Program. This program (Program 7 on the DAME menu)
allows the input of losses to UNITFILE units without the requirement to run
the attrition program.

a. Variable listing.

L(10) System losses (1-10)

N(34) Unit status parameters (See App A)
X1(6,10) Blue killer - Red victim values
X2(6,10) Red killer - Blue victim values

b. File Structures Used (all on Disk #0).

Name Type #Rec/Length Remarks
UNIFILE Random 120/340 Unit status file
CIDATA Random 2/560 Killer-victim file

c. Date Required. None.
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
%10
520
530
540
oS

560
570
580
%90
6500
410

REM-"F7" ALLOWS INFUT OF OFF-LINE ASSESSMENTS TO UNITFILE
INIT

DIM N(34)sX1(6910)9X2(6+10)5L(10)
OFEN "UNITFILE"31+°F"sZ$

OFEN *CIDATA®3i2y"F"y»Z%

ON EOF (2) THEN 180

READ #2,1:X1

READ #2:,21X2

FRINT °*LOFF-LINE L0OSS ASSESSMENTS®
FRINT "JENTER UNIT NUMEER®

INFUT I

L=0

K=2

IF I<40 THEN 250

K=1

ON EOF (1) THEN 270

REALD #1,X!N

GO TO K OF 280,350

FRINT °"LELUE KILLER-RED VICTIM®
FRINT USING 300:X1

IMAGE 6C10C4D.1091X3y/]

FRINT ®"JUNIT *#I+°* CURRENT STATUS®
FRINT USING 330!NC1)sNC(2)sN(3)sN(4)sN(S)sN(E)IN(7) s N(B)yN(P)N(10)
IMAGE 10r04D.1Ds1X3]

GO 70 390

FRINT °"LRED KILLER-ELUE VICTIM®
FRINT USING 300:X2

FRINT "JUNIT *3I7* CURRENT STATUS®
FRINT USING 330:NC1)sN(2)sN(3)sN(A)yN(S)sN(E) s N(Z7) s N(B) s N(?)sN(10)
FRINT “JJENTER TYFE OF ATTRITION (1-6)°
INFUT T

IF T<1 OR Tx*6 THEN 390

FRINT "ENTER ADDITIONAL LOSSES (1-10)°
INFUT L

GO TO K OF 450,500

FOR J=1 TO 10

NCJI=NCJ)-L (D)

X1(T» =X1(TyJ)+L (D)

NEXT J

GO TO 540

FOR J=1 TO 190

NCIY=NCH-LCD)

X2(T s D=X2(Tr D +L D)

NEXT J

ON EOF (1) THEN 560

WRITS #1,I:N

FRINT ®JMORE LOSSES? (Y OR NJ>*
INFUT Y8

IF Y$="N®" THEN 60¢

GO 70 180

REM-WRITE KV FILE

ON EOF (2) THEN 640
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620
630
640
650
660
670
680
690
700
710

MAFELAPE SRS v SR el SNA MM s CRh Mt

WRITE
WRITE
CLOSE
FRINT
FRINT
FRINT
PRINT
INFUT
oLDn *Dn
END

T T e L T

$#2512:X1

$2,21X2

*LELUE KILLER-RED VICTIMJ"
USING 300:X1

‘JUJIRED KILLER-EBLUE VICTIMJ®
USING 300:X2

J

AME®
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Game Preparation Program.
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This program (Program 8 on the DAME menu)

prepares the game history disk to record game data and initializes all files

used in DAME to record game results.
a.
N

X1, %2
X

b.

c.

variable listing.

Unit status parameters (see App A)

Killer-victim matrices (6 X 10 array)

Loss tables for equipment types 1-10

Name
CIDATA

RUCHMVCTM

BLCHMVCTM

C100-CIi2

KVO0-KV12

Type
Random

Random

Random

Random

Random

Data Requirements. None.

File Structures Used (Disk #0 unless noted otherwise).

Killer-victim matrices

Red chemical loss

Blue chemical loss

Game turn unit history
files (drive #1)

killer-victim matrices

#Rec/Length Remarks
2/560
1/100 C
matrix
1/100 .
matrix
120/340
2/560 Game turn
(drive #1)
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100 REM-"F8° IS THE GAME FPREFARATION MODULE
110 INIT
120 DIM N(34)¢X1(6910)9X2(6910)91E$(4)sEB$(27)5C$(4)s[$8(2)9X(10)
130 PRINT *LGAME PREFPARATION MODULE®*
140 PRINT *JJENTER GAME NUMBER (1-9):°
150 INFUT F$
160 FRINT "INSURE AN EMFTY FORMATTED DISK IS IN DRIVE #1°
170 INPUT Z0
180 CALL °*MOUNT®,1,Z$
190 E$="000010203040506070809101112°
200 REM-CREATE KV FILE
210 UNIT 1
220 FOR I=1 TO 13
230 D$=SEG(E$,I%2,2)
240 E$="KV'&l$
250 CREATE E$»*BU®$2+600
OFEN ES$i1+"F*rZ$
{ 270 PRINT E$
280 X1=0
290 X2=0
ON EOF (1) THEN 330
WRITE #1,1:X1
320 WRITE #1,2:X2
330 CLOSE 1
340 NEXT I
350 REM-CREATE HISTORY FILE
3460 FOR I=1 TO 13
D$=SEG(E$,»IX2,2)
380 C$="CI*sD$
390 PRINT C$
400 CREATE C$,°*BU*3120,310
410 OFEN C$31+°F*»Z$
420 FOR J=1 TO 119
430 N=0
440 ON EOF (1) THEN 4560
450 WRITE #1yJ!N
460 NEXT J
470 CLOSE 1
480 NEXT I
REM~ZERO OUT FILES
i 500 UNIT O
X 510 OPEN °*CIDATA®i1s°F"»Z$
520 X1=0
530 X2=0
%40 ON EOF (1) THEN 570
‘ 550 WRITE #1,1:X1
- . 560 WRITE #1,2:X2
: 570 CLOSE 1
580 OPEN "ROCHMUCTM®ilys*F*yZ$
590 X=0
600 ON EOF (1) THEN 620
WRITE #1,1:X
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620
630
640
650
660
670
680
690
700
710
720

CLOSE 1

OFEN °*BLCHMVCTM®31y°F*+2%

X=0

ON EOF (1) THEN 670

WRITE #1,1:X

CLOSE 1 {
FRINT °"GAME *iF$i* FILES CREATED AND INITIALIZED®

INPUT 20

CLOSE

oLDh *DaME"®

END l
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12. Game Postprocessor Program. This program (Program 9 on the DAME menu)
computes game summary statistics for DAME. The summary statistics computed

are:

Killer-victim tables

Movement distances for all Blue units
Consumption statistics

Resupply statistics

Unit effectiveness recapitulation by game turn
Total Blue/Red losses by system (1-10)

a. Variable listing.

C Total systems available (array)

M$ Unit name

N Unit status parameters (see App A)

R Usage table for Blue (array)

T0 Total system kills (array)

n,T12 Summary K-V matrices (array)

19 Switching counter for summations

U Blue unit effectiveness summary table (array)

X1, X2 Game turn K-V matrices (array)

b. File Structures Used. (Drive #0 unless noted otherwise).

Name Type #Rec/Length
NAMEFILE Random 120/15
C100-C112 Random 120/340
KV00-KV12 Random 2/560

c. Data Regquirements. None.

B-69

Remarks

Unit names

Game turn unit
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
4460
470
480
490
500
510
3520
530
540
590
560
570
580
590
600
610

R N T e i

REM-"F9* IS THE GAME FOSTFROCESSOR FOR DAME
INIT

DIM N(34)rX1(6910)9X2(6910)»M$(B)»R(40,5)+S$(16),E$(2),F$(4)
DIM T1(6+210)9T2¢6510)sTO(10)sRO(S5)sUC40+7)5C(10)
OFEN "NAMEFILE®"#i2,°R"yZ%

C=0

T1=0

T2=0

R=0

RO=0

T9=0

U=0

$$=°0000010203040506"

FRINT °*LDAME FOSTPROCESSOR®
FRINT *JFPUT GAME DISK IN DRIVE #1°
INFUT I

CALL °"MOUNT®»1,Z%

FRINT "JENTER GAME NUMBER (1-4)°
INFUT A

FRINT °*ENTER 1ST AND LAST CI TO BRE PROCESSED (0-6)°
INFUT UsW

FOR I=V+1 TO W1
E$=SEG(S$,14+2%I,2)

UNIT 1

Fe="CI"8ES$

OFEN F$31y"R"»Z9%

FRINT F$

FOR J=1 TO 40

ON EOF (1) THEN 400

READ #1,JIN

IF N(34)=0 THEN 500

IF E$="00" THEN 470
RCJr1)=R(Js 1) +NC28)
RCJs2)=R{J»2I+N(1?)
RC(Js3)=R(Jy3)+N(20)
R(J»4)=R(Js4)+N(17)
R(JrS5)=R{(J»5)4N(18)

UddsI)=N(11)

IF E$<>"00" THEN 500

GOSUE 1220

NEXT J

CLOSE 1

F$="KV"*SES

OFEN F$3#1s"R"»Z%

FRINT F$

ON EOF (1) THEN S80

READ' #1,13X1

READ #1,2:X2

T1=T1+X1

T2=T2+X2

CLOSE 1

NEXT I
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620
630
640
630
660
670
680
690
700
710
720
730
740
750
760
770
780
7920
800
810
820
830
840
850
860
870
880
890
?00
?10
920
930
?40
950
?60
970
980
290
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
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FOR I=1 TO 40

FOR J=1 TO S

ROCII=RO(II+R(I»I)

NEXT J

NEXT 1
UNIT O

REM-FRINT RESULTS
FRINT @42:°LGAME "#+A+" RECAFPITULATION®
FRINT @42:°JJFUEL/AMMO CONSUMFTION ANI' NISTANCE TRAVELLED®
PRINT @42% USING 7201 %" » "UNIT"» "KM "»"C/AMMO*»"C/FUEL"
IMAGE 1L+1X»1Av6X24Ar7X22A+3X16A14X96A9S
FRINT @42: USING 740:!°"R/AMMO" s *R/FUEL"
IMAGE 4Xs6Ar4Xs6A
FOR I=1 TO 40
ON EOF (2) THEN 780
REAL #2,1I:M$
FRINT @42: USING 79031 yM$syRC(I»1)sRCIs2)sR(I+3)sR(I+4)sR(I+3)
IMAGE 3D,3Xs8BAy3X»40»3XsAL6I1y4X]
NEXT 1
FRINT @42: USING 820:*TOTAL"sRO

IMAGE 2LsS5A»10Xy6D»3XyAL60,4X]
FRINT @42:°LKILLER-VICTIM SUMMARY"®

FRINT @42:°JJJRLUE KNILLER-RED VICTIM®
FRINT @42: USING 860:T1

IMAGE 1L »6L10LSD.1D92X]9 /1]
GOSUEB 1090
FRINT @42!*JJJRED KILLER-BLUE VICTIM®
FRINT @42¢ USING 860:!T72

GOSUE 1090

FRINT @42¢ USING 920:C»*TOTAL AT GAME START®
IMAGE 20L»10LSD,10y2X1»3X2194A

FRINT @42:"LUNIT STATUS RY CIlJddJd*

FOR I=1 TO 40

ON EOF (2) THEN 970

REALD #2,1:M$

FRINT @42: USING 980:IsM$sUCIr1)sUCIv2)sUCI»3)»UCIv4)»U(I*S)sU(I26)
IMAGE 2D+ 3Xs8Ar3X»6L10.2093X19S

FRINT @42 USING 1010:U(I+»7)

NEXT 1

IMAGE 10.2D

CLOSE 2

FRINT °*JMORE GAMES? (Y OR N)°

INFUT Qs

IF Q$="Y" THEN 140

CL.OSE

oLDh *DAME®

END

REM-TOTAL KV

T0=0

IF T9=0 THEN 1130

T1=T72

FOR I=1 70 10

FOR J=1 TO 6
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1150
1160
1179
1180
1190
1200
1210
1220
1230
1240
1250

1260

TO(D)=TOCI)+T1(JsI)

NEXT J

NEXT I

FRINT @42: USING 1190:T0y "GAME TOTAL®
IMAGE 1L +»10CSD.1D0»2X]1s3X»104
T9=1

RETURN

REM-TOTAL UF SYSTEMS

FOR K=1 TO 10

C(R)=C(K)+N(K)

NEXT K

RETURN
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13. Tut File Preparation Program. This program (Program 10 on the UAME menu)
prepares TUE files for use in the UNITFILE. The program allows entry of unit
data and calculates a unit firepower score for use in the unit effectiveness

calculation,

a. Varijable Listing.

F Intermediate tirepower score factor
S Equipment firepower score (array)
U U(1-10) Equipment types 1-10

U(11) Unit firepower score
U(12) Uunit type 1D

b. File Structures Used (All on disk #0).

Name Type #Rec/Length Remark s
TOEFILE Random 120/110 Holds equipment TOE
files

¢. Data Requirements.

Uata Location Remarks
Firepower scores Array 5 UVerivea from JIFFY data
(classified)
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T 100 REM~"F10" EBUILDS THE UNIT TOE REFERENCE FILE
T(U 110 INIT
se 120 DIM UCLI2)¢S(2y11)
130 OFEN "TOEFILE®31y°F*,2Z$
140 RESTORE 160
150 READ S
- 160 DATA 1r191y1s19lylvlvlslstl
. 170 DATA 1s19191s1sis19191v1y1
E 180 FRINT *LTOE FILE RUILLDER®

190 FRINT °"DESIRED ACTION: 1-RUILD UNIT 2-n . - e
200 INFUT 21 DISFLAY UNIT 3-ENI

210 FRINT * °*
220 GO TO Z1 OF 230,440,520

230 FRINT *ENTER: UNIT#, SIDE, UNIT TYFE (999=STOF)*
240 INFUT IsK»sL

250 IF I=999 THEN 190

260 UC12)=K+L/10

270 L=L+1

280 FRINT "ENTER # OF SYSTEMS 1-10°
290 INPUT UL ,U2)»U(3)2UCAI»U(S)PU(HI»U(7)U(B)yU(P)U(C10)
300 F=0

310 FOR J=1 TO 10

320 IF L=2 ANDI J=7 THEN 3350

330 F=F+U(J)XS(K,J)

340 GO TO 360

350 F=F+U(J)X%XS(Ks11)

360 NEXT J

370 UC11)=F

380 REM -WRITE FILE

390 ON EOF (1) THEN 410

400 WRITE #1,ItU

410 FRINT USING 420:I+* - *»U

b
4 420 IMAGE 1L»30y3A» 10040y 1XT»2XeySDy2Xy1iD. 1D
p 430 GO TO 230

440 FRINT *ENTER UNIT # (999=STOH) *

450 INFUT I

4560 IF I=999 THEN 190

470 ON EOF (1) THEN 490

; 490 READ #1,13U

e 490 FRINT USING S500:°*UNIT"5IsU

500 IMAGE 6A93Ds /210040109 1X)s/v6Ds3Xs11. 11
510 GO TO 440

%20 CLOSE 1

B30 OLn "LiAME?®

540 END
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14. Sensor Group Preparation Program. This program (Program 11 on the DAME
menu) enables the games to specify a unique mix of sensors for use in the

detection program
a. Variable Listing.

S(6) Array of sensor types 1-6

b. File Structures Used (all on Disk #0).

Remarks

Name Type #Rec/Length
RSENPRO Random 3/60
BSENPRO Random 3/60

c. Data Requirements. None.
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
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290
300
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350
360
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390
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410
420
430
440
450
460
470
480
490
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510
920
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540
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580
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REM-*F11*® IS THE FROGRAM TO GENERATE NEW SENSOR GROUFS
INIT

DIM S(6),2%(300)

FRINT °"LDAME SENSOR GROUF EBUILLDER. SELECT ONE:®
PRINT *RUILD RLUE SENSOR GROUFS-1°

FRINT *RUILD RED SENSOR GROUFS-2°

FPRINT °*DUMFFILES/STOF-3*

INFUT 01

GO TO 01 OF 190,300,410

FRINT *LRUILDING BLUE GROUFS®

OFEN °*RSENFRO"#1,"F°*,Z$

FOR I=1 TO0 3

FRINT "INFUT NUMBER OF SENSORS OF EACH TYFE FOR GROUFP *j1I
FRINT °*GDRADARsARTRADARsLRRFsSLARsAF/IRIFO"
INFUT S(1)+S(2)95(3)95(4)25(5)+8(6)

WRITE #1,1I:S

NEXT I

CLOSE

G0 TO 130

REM RUILD RED' GROUFS

FRINT °*LBUILDING RED SENSOR GROUFS®

OFEN "RSENFRO*31s°F*,Z%

FOR I=1 TO 3

FRINT ®"INFUT NUMBER OF SENSORS OF EACH TYFE FOR GROUF "il
FRINT °*GDORADI'AR s ARTRADARsLRRF»RFV»SLARYFO"
INFUT S(1)9S5(2)9S5(3)95(4)+5(5)18(6)

WRITE #1,I:S

NEXT I

CLOSE

Go TO 130

REM CHECK FILES

FRINT °*LDUMFING SENSOR FILES®

OFEN °"BSENFRO®"31s°F*yZ$

FRINT "HRLUE®

FRINT °*GDRADARs ARTRAUARLRRF»SLARsAF/IRsFO*
FOR I=1 TO 3

READ #1,1:5

FRINT *GROUF *35I,S5(1)3S(2)3S(3)7S5(4)3#5(5)iS5(6)
NEXT I

CLOSE

FRINT °*RED®

OFEN *RSENFRO"F1s°"F"sZ%

FRINT *GDRADAR,ARTRADARsLRRFsRFVsSLARYFO"*

FOR I=1 TO 3

READ #1,1:S

FRINT *GROUF "3I,S(1)3#5(2)iS(3)iS(4)iS(5)+5(6)
NEXT I

INFUT Q

CLOSE

oL *DAME®

END
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